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THE  MAGNESIUM  LIGHT. 

The  importance  of  artificial  light  to  the  comfort  of  the  whole  commu- 
iiitj  is  so  great,  that  any  new  discovery  in  this  direction  is  pretty 
certain  to  attract  a  large  share  of  public  attention.  Nor  is  this  sur- 
prising when  we  remember  that  during  a  considerable  portion  of  the 
time  of  our  in-door  life  we  are  dependent  upon  the  assistance  of  artificial 
light ;  and  that  the  character  and  quality  of  the  light  which  we  use  are 
matters  for  serious  consideration,  if  we  are  to  turn  to  the  best  account 
the  many  long  hours  of  darkness  which,  in  northern  countries,  inter- 
Tene  between  day-light  and  the  time  for  rest. 

Of  late  years  the  improvementswhich  have  been  brought  to  this  branch 
of  our  social  mechanism  have  been  both  great  and  numerous ;  and  what 
with  the  introduction  of  gas,  the  invention  of  lamps  of  different  kinds, 
fitted  for  burning  oil  and  the  liquid  hydrocarbons,  and  the  improvements 
introduced  into  the  manufacture  of  candles,  we  have  advanced  far  in 
the  art  of  creating  compensation  for  the  absence  of  the  light  of  day ; 
so  far  indeed,  that,  with  respect  to  domestic  lighting,  we  might  almost  be 
disposed  to  think  there  is  little  room  for  improvement,  did  we  not 
every  day  witness  the  most  unlooked  for  development  of  new,  or 
applications  of  old  and  well-known,  principles.  The  history  of  artificial 
lighting,  during  the  last  forty  or  fifty  years,  affords  as  strong  an  illus- 
tration of  this  trath  as  perhaps  any  subject  connected  with  industrial 
affairs.  Not  more  than  forty  years  ago  the  oil  lamp  and  some  form 
of  the  tallow  candle  were  the  only  means  of  artificial  lighting ;  first 
came  improvements  in  the  oil  lamps,  then  the  invention  of  others  upon 
a  new  principle,  such  as  the  carcel  and  moderator  lamps ;  following 
upon  these,  was  the  iotroductiun  of  camphine,  with  a  lamp  proper  for 
burning  it ;  and,  lastly,  the  use  of  petroleum,  obtained  from  various 
sources,  with  a  variety  of  lamps  adapted  to  its  consumption.  Besides 
this,  during  the  whole  of  the  tin^e  the  gas  n^anufacture  has  been  gradu- 
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ally  extending  itself,  until,  for  the  public  streets  and  shops,  gas  has 
come  to  be  the  universal  source  of  light. 

On  some  few  occasions,  in  the  course  of  scientific  progress,  means 
for  obtaining  light  have  been  pointed  out  of  a  very  different  character 
from  those  that  we  have  mentioned ;  and  so,  at  di£ferent  times,  we  have 
had  the  electric  light,  with  its  various  modifications,  the  oxyhydrogen 
or  lime  light,  and  now  we  have  the  **  magnesium  light." 

It  was  long  ago  observed  by  scientific  experimentalists,  that  certain 
substances  of  an  earthy  character  were  incapable  of  fusion,  even  when 
heated  to  a  very  high  degree,  but  that  when  so  heated  they  became 
incandescent  and  luminous,  and  that  their  luminosity  exceeded  that 
produced  by  any  ordinary  combustion. 

As  far  back  as  the  beginning  of  this  century  it  was  particularly 
observed  that  lime  possessed  this  property  of  becoming  luminous  when 
heated ;  and  it  was  discovered,  that  when  a  burning  jet  of  the  mixed 
gases,  oxygen  and  hydrogen,  was  thrown  upon  a  fragment  of  lime,  the 
latter  became  intensely  ignited,  and  threw  off  a  light  of  unequalled 
splendor.  This  constituted  the  oxyhydrogen  or  lime  light,  which  at 
one  time  formed  a  favorite  subject  for  the  popular  lecture  table,  and 
the  effects  of  which  have  been  witnessed  by  the  public  over  and  over 
again.  From  its  great  penetrative  power,  this  light  has  been  found  of 
great  use  on  some  occasions  as  a  signal ;  but,  for  reasons  which  will  be 
presently  stated,  it  has  never  been  made  available  for  ordinary  illu- 
mination. 

Like  lime,  the  earth  magnesia  was  also  shown  to  possess  the 
power  of  giving  off  a  brilliant  light,  when  heated  in  the  flame  of  the 
oxyhydrogen  blowpipe ;  and  the  light  from  magnesia  was  found  to  excel 
in  intensity  that  from  lime.  There  are  other  solids  of  infusible  cha- 
racter, which  become  vividly  luminous  when  heated  up  to  a  very  high 
point ;  the  metal  platinum  is  one  of  these ;  and  there  is  something 
very  remarkable  and  characteristic  in  the  light  produced  by  this  igni- 
tion without  combustion. 

In  1807,  Sir  Humphrey  Davy  made  the  unexpected  discovery  that 
the  real  bases  of  the  alkalies  and  the  earths  were  metals ;  and  he  suc- 
ceeded in  isolating  and  obtaining,  in  the  metallic  state,  the  metals 
sodium  and  potassium.  The  distinguishing  character  of  these  sub- 
stances is  the  avidity  which  they  are  seized  upon  by  oxygen— their 
tendency  to  unite  with  that  element  being  so  strong,  that  oxidation 
commences  the  moment  they  are  exposed  to  its  influence ;  and  the 
action  between  the  two  is  often  so  rapid,  that  the  metal  ignites  without 
the  application  of  flame  or  heat.  Since  Sir  Humphrey  Davy's  time, 
others  of  the  metallic  bases  have  been  separated ;  and  so  late  as  1828, 
lllumimum— the  metal  mdici^  of  cla^— and,  in  1829,  magnesium— the 
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metal  of  magnesia — were  first  obtained.  It  is  with  the  latter,  as  the 
Bonroe  of  the  magnesium  light,  that  we  are  at  present  concerned. 

Magnesium  is  a  light,  silvery-white  metal,  of  the  low  specific  gravity 
1*75 — less  than  double  the  weight  of  water.  It  is  fusible  at  a  red  heat, 
and  somewhat  ductile,  as  it  can  be  drawn  into  wire  which  possesses  con- 
siderable tenacity,  and  which  can  be  rendered  slightly  elastic  by  conden- 
sation between  rollers,  as  in  the  process  of  flattening.  It  is  a  highly 
oxidtzable  metal ;  and  when  bright  surfaces  of  it  are  exposed  to  the 
air,  they  soon  become  coated  over  with  a  white  substance,  which  is  the 
common  magnesia.  The  extraction  of  these  metals  of  the  alkalies  and 
earths  &om  the  compounds  in  which  they  exist  in  nature  has  been  a 
difficult  problem  for  chemists ;  and  it  remains  now  only  half  solved. 
In  1854,  Mr.  Deville,  a  French  chemist,  made  known  processes  by  which 
he  had  succeeded  in  separating  the  metal  aluminium,  in  such  quantities 
and  at  such  a  price  that  it  has  since  then  gradually  taken  its  place  as 
an  article  of  commerce ;  and  now,  by  the  persevering  labours  of  M. 
Sonstadt,  magnesium  will,  no  doubt,  be  brought  into  the  same  category 
with  aluminium.  Eut  still  the  problem  of  extracting  these  metals  can 
scarcely  be  said  to  be  satisfactorily  disposed  o^  when  we  find  sub- 
stances naturally  so  abundant  in  their  compounds  that  they  can  be 
obtained  at  the  very  cheapest  rate,  worth  many  shillings  per  ounce. 
Common  clay  and  the  magnesian  rocks  offer  an  unlimited  supply  of 
aluminium  and  magnesium  ;  and  until  ready  means  are  found  for  setting 
free  the  metallic  treasure  locked  up  in  their  masses,  it  must  be  con- 
mdered  that  the  work  of  the  chemist  has  fallen  short  of  a  successful 
issue. 

Li  consequence  of  its  avidity  for  oxygen,  magnesium  is  really  a  com- 
bustible substance.  All  ordinary  combustion  is  simply  oxidation,  and 
the  resultants  of  the  combustion  are  oxides  of  the  things  burned ;  but 
to  produce  light  something  is  necessary  to  the  character  of  the  com- 
bustible besides  the  property  of  burning.  When  lime  or  magnesia  are 
heated  in  the  oxyhydrogen  flame,  there  is  no  combustion  of  the  earthy 
matter,  but  the  intense  light  is  simply  the  consequence  of  the  ignition  of 
substances  which  are  unchangeable  both  mechanically  and  chemically. 
In  this  respect  there  is  a  great  diflerence  between  the  manner  in  wh^ch 
these  lights  are  produced  and  that  in  which  light  firom  burning  oil  or 
gas  is  produced ;  as,  in  the  latter,  the  principle  to  be  burned  and  the 
ignitible  solid  matter  are  united,  and  the  ignition  of  the  solid  is  merely 
consecutive  to  the  burning  of  the  combustible  vehicle,  so  to  speak ;  after 
all,  the  solid  ignitable  matter  is  finally  oxidized,  having  done  its  duty 
aa  a  light-producer,  and  so  passes  away,  to  be  followed  by  successive 
atoms  of  similar  character — the  whole  mass  of  the  combustible  substance 
being  consumed  in  proportion.     A.  combustible  which  does  not  contain 
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solid  matter  susceptible  of  ignitiou  is  wholly  incapable  of  giying  light. 
The  production  of  the  powerful  light  which  is  given  off  during  the 
burning  of  magnesium  is  to  be  traced  to  this  principle. 

It  has  been  already  stated,  that  the  earth  magnesia,  when  ignited  in  the 
oxyhydrogen  flame,  yields  a  light  surpassing  the  lime  light  in  power ;  the 
production  of  the  intense  light  obtained  during  the  combustion  of  mag- 
nesium depends  upon  the  property  of  the  metal  to  oxidize  into  the  earth 
magnesia.  The  metal  itself  being  very  oxidizable,  or,  in  other  words,  com- 
bustible, furnishes,  in  burning,  flame  and  heat.  The  result  of  this  burning 
is  the  atomic  formation,  in  the  mass  of  the  flame,  of  particles  of  ignitible 
magnesia;  and  these  being  intensely  heated,  in  what  may  be  termed  their 
nascent  state,  giro  off  the  brilliant  pure  light  characteristic  of  the  phe- 
nomenon. 

The  quality  of  the  light  produced  by  this  means,  as  well  as  by 
igniting  lime,  is  a  matter  for  some  consideration.  Whatever  their 
value  may  be  for  special  applications,  these  lights  have  never  been  suc- 
cessfully employed  for  ordinary  illumination.  About  twenty-two  or 
twenty-three  years  ago  the  large  room  of  the  Adelaide  Gallery  of 
Practical  Science  was  lighted  by  several  lime  lights,  but  the  experi- 
ment proved  completely  unsuccessful ;  and  indeed  the  character  of  these 
lights  renders  them  quite  unfit  for  ordinary  lighting.  It  is  difficult 
to  determine  the  true  reason  for  this;  particularly  when  it  is  re- 
membered that  the  light  is  not  only  brilliant,  but  that  its  spectrum 
approximates  to  that  of  the  sun  ;  practically,  however,  there  is  an  ex- 
traordinary difference  betweein  these  lights,  including  the  electric  light 
and  those  produced  by  combustion  of  materials  in  which  carbon  consti- 
tutes the  ignitable  solid.  In  lights  of  the  latter  constitution,  there 
exists  a  power  of  diffusibility,  by  which  the  light  seems  to  have  the 
property  of  charging  the  atmosphere  with  light  in  every  direction,  so 
that  remote  corners  of  the  room  for  instance  receive  a  certain  amount 
of  illumination,  and  objects  not  directly  opposed  to  the  course  of  the 
rays  are  more  or  less  distinctly  visible.  The  electric,  lime,  and  magne- 
sium lights  possess  none  of  this  diffusiveness ;  their  rays  seem  to  be 
projected  with  a  force  and  velocity  which  deprives  them  of  the  power 
of  diffusion^  An  object  placed  in  the  direct  course  of  the  rays  is  splen- 
didly illuminated,  and  the  rays  are  projected  to  an  immense  distance ; 
but  the  shadows  cast  by  intervening  objects  are  intensely  bUck,  and 
the  rays  seem  to  pass  through  the  atmosphere  without  producing  much 
effect,  except  upon  that  part  which  is  in  the  course  of  the  stream  of 
light ;  but  for  signals  either  by  land  or  by  sea,  these  lights  possess  the 
best  qualities,  as  the  very  want  of  diffusiveness,  which  renders  them  un- 
fitted for  common  use,  is  of  the  greatest  advantage  in  a  light  which  is 
intended  to  display  itself  in  certain  directions  only. 
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The  great  impediment  to  the  use  of  the  electric  and  lime  lights  was 
the  cumbrousness  of  the  apparatus  and  the  difficulty  of  the  manipula- 
tion connected  with  them ;  and  this,  iu.  the  case  of  signals  required 
suddenly,  was  of  course  perfectly  prohibitory  to  their  use.  As  the  mag- 
nesium light  is  obtained  by  simple  combustion  of  a  thin  and  narrow 
riband  of  the  metal,  however,  this  impediment  is  completely  removed ; 
and  in  oases  where  a  flash  of  the  most  intense  light  is  suddenly  re- 
quired,  it  may  be  obtained  by  means  of  magnesium  with  as  little 
trouble  as  lighting  a  common  oiHamp. 

The  quality  of  the  light  per  9e,  that  is  as  to  its  composition,  ap- 
proaches very  nearly  to  that  of  the  sun.  The  most  delicate  tints  of 
blue,  green,  light  reds,  and  primrose  are  as  distinguishable  in  the 
magnesium  light  as  in  daylight ;  and  what  is  more  remarkable,  the 
actinic  or  photogenic  power  of  the  light  appears  to  be  almost  as  great 
as  the  light  of  day.  Photographs  taken  in  a  few  seconds  resemble  those 
taken  by  day. 

Altogether,  the  discovery  of  the  magnesium  light  is  a  matter  of  great 
inteirest,  not,  however,  because  it  is  likely  to  be  applied  to  ordinary 
illumination,  for  it  is  in  nowise  suitable  to  such  a  use;  but  because,  on 
account  of  the  facility  with  which  the  light  can  be  produced,  without 
the  employment  of  costly  apparatus,  and  without  the  least  previous  pre- 
paration, it  may  be  employed  as  a  signal  light  with  incomparable 
advantage.  Placed  in  the  focus  of  a  parabolic  reflector,  a  cylinder  of 
light  might  be  projected  without  a  moment's  loss  of  time  to  au  immense 
distance,  and  many  a  terrible  catastrophe  at  sea  may  be  averted  by 
the  command  of  so  simple  and  effective  an  auxiliary.  As  a  photo- 
graphic agent,  it  is  possible  that  it  might  likewise  prove  valuable,  but 
as  a  means  of  ordinary  illumination,  it  is,  we  believe,  quite  useless.  It 
is  as  a  signal  light  that  its  ^ue,  if  it  possess  any,  must  be  manifested ; 
and  certainly  to  have  the  power  of  producing  a  light  of  unequalled  in- 
tensity, and  penetrating  power,  in  an  apparatus  no  bigger  than  a  man's 
hat,*  and  without  the  least  previous  preparation,  ought  to  be  a  valuable 
thing  for  the  purposes  of  shipping,  and  for  military  and  other  uses  on 

land. 

T.  W.  K. 

*  ThiB  apparatus  consists  in  a  common  reflector,  in  the  centre  of  which  the 
riband  of  magnesinm  is  held  b^  a  small  clip,  throngh  which  it  is  slowly  pro- 
jected by  a  piece  of  meohanisro,  m  proportion  as  it  is  burned  away. 


Digitized  by 


Google 


6  KlBWtOK*S  LOirooK  JOttRKiX  01"  ABTS.  [f^mH^''' 

GOVERNMENT  SCHOOLS  OF  AET. 

TwBHTT-SBTwr  years  have  now  elapsed — says  the  recently-issued  report 
of  the  select  committee  appointed  to  inquire  into  the  constitution  and 
working,  and  into  the  success,  of  the  Government  Schools  of  Art — ^since 
the  first  estahlishment  (in  1837)  of  a  Government  School  of  Design. 
The  House  of  Commons,  hearing  in  mind  that  during  these  mAuy 
years  grants  had  been  regularly  voted,  ostensibly  for  the  education  of 
designers,  with  the  view  to  the  improvement  of  our  art  manu&ctures, 
no  doubt  considered  it  high  time  that  the  results  of  this  expenditure 
should  be  made  manifest ;  and  hence  the  appointment  of  the  select 
committee. 

This  is  not  the  first  committee  which  has  directed  its  enquiries  to  a 
similar  object,  or  which  has  felt  constrained  to  issue  an  unfavourable 
report  of  the  established  system.  An  inquiry  set  on  foot  in  the  year  1849» 
resulted  in  the  condemnation  of  the  schools  of  design,  and  these  gave 
place,  in  1862,  to  a  new  system  of  teaching.  Head  quarters  were  esta- 
blished at  South  Kensington,  from  whence  certificated  masters  were 
sent  out  to  all  parts  of  the  United  Kingdom,  when  their  services  were 
demanded.  The  masters  were  to  be  remunerated  partly  through 
government  grants,  which  were  apportioned  according  to  their  respec- 
tive qualifications,  and  partly  through  the  payment  of  pupils  and  local 
subscriptions. 

The  prospect  thus  opened  up  was  a  glorious  one  for  many  a  poor  lad 
having  a  leaning  towards  the  fine  arts ;  for  here  was  an  opportunity  of 
obtaining  not  merely  an  artistic  education  gratis,  but  so  liberal  were 
the  ideas  of  the  founders  of  the  new  Institution,  that  a  weekly  allowance 
ranging  from  five  shillings  to  thirty  shillings,  according  to  the  pro- 
gress of  the  pupil,  was  offered  him  while  qualifying  himself  for  a  teacher; 
besides  which,  something  very  like  a  promise  of  a  comfortable  pro- 
vision for  life  was  held  out  to  him.  Young  men  were  not  slow  to  avail 
themselves  of  the  advantages  thus  presented,  and  in  due  time  a  goodly 
number  became  certificated  teachers.  These  were  drafted  off,  as  soon  as 
qualified,  to  various  parts  of  the  country  where  a  disposition  had  been 
shown  to  encourage  the  establishment  of  schools  of  art.  In  process  of 
time,  however,  all  the  available  posts  were  filled ;  and  then  arose  com« 
plaints  from  those  who,  after  toiling  for  some  four,  five,  and  even  six 
years  through  the  drudgery  of  a  fixed  routine  of  studies,  found  them- 
selves no  nearer  the  goal  than  when  they  first  earned  their  scholarships. 
Concurrent  with  this  arose  other  difficulties.  In  order  to  inaugurate 
the  new  system,  the  heads  of  the  department  of  Practical  Art  (as  the 
new  institution  was  termed)  visited  the  manufacturing  districts,  where 
they  held  sensation  meetings,  using  the  name  of  the  late  Prince  Consort 


Digitized  by 


Google 


^TSl'**]  ITEWTOK's  JiOSnoy  JOFBKAL  01  i.BTS.  7 

—who  was  undoubtedly  in  earnest  in  furthering  the  progresB  of  deeo- 
ratire  art — as  a  charm  to  collect  together  the  magnates  of  the  large 
towns.  Bj  these  means,  promises  of  local  support  were  extracted  in 
most  unpromising  places ;  and  the  machinery  of  South  Kensington  was 
set  going  to  hit  the  iron  while  it  was  hot,  and  establish  schools  of  art 
in  CTery  direction. 

At  first  the  success  was  great ;  that  is,  the  local  contributions,  school 
payments,  and  Government  payments  served  to  cover  all  expenses,  and 
afford  the  msster  a  decent  maintenance ;  but  after  a  while  the  manu- 
facturers contracted  their  contributions,  and  the  scholars,  wearying  of 
their  routine  studies,  which  had  no  very  direct  bearing,  as  they  could 
aee,  on  their  special  artistic  wants,  declined  in  numbers.  In  order, 
however,  that  the  nation  might  be  thoroughly  imbued  with  art,  and 
possibly  that  the  number  of  students  might  figure  well  in  the  returns, 
the  masters  were  put  into  communication  with  the  national  schools, 
with  the  view  of  teaching  those  children  whose  parents  consented  to 
pay  one  penny  per  week  for  their  instruction  in  art ;  but  this  abo  proved 
a  partial  failure,  from  the  governors  of  the  parochial  schools  refusing  to 
pay  the  modest  tariff  of  £5  per  annum.*  The  subscription  of  artizans 
was  fixed  at  two  shilUngs  per  month,  a  sum  which  many  of  the  masters 
considered  so  small  as  to  induce  careless  in  their  attendance.  But 
whatever  the  cause,  the  result  neither  satisfied  the  manufacturers  nor 
the  heads  of  the  Department,  and  a  novel  mode  of  administering  the 
government  grant  was,  therefore,  instituted,  in  the  years  1862  and  1863. 

Instead  of  supplementing,  as  heretofore,  the  income  of  the  masters, 
according  to  their  certificates  of  artistic  merit,  the  quality  and  quantity 
of  their  pupUs'  productions  were  to  be  assessed,  and  their  salary  pro- 
portioned accordingly.  This  would,  it  was  thought,  stimulate  the 
masters  to  exert  themselves ;  and  that  it  certainly  has  done,  but  in  a 
manner  somewhat  different  from  what  was  contemplated.  On  this 
subject  the  master  of  the  Dundee  school  writes*. — ''The  payment  on 
results  placed  the  master  at  the  mercy  of  the  students :  tf.y.,  the  best 
of  my  science  dass,  for  whom  I  expected  £3  or  £4,  refuses  firom  some 
pique  or  caprice  to  attend  the  examination ;  I  cannot,  therefore,  get 
the  money  which  I  have  earned  by  teaching  him."  In  his  simplicity,  he 
had  considered  his  duty  done  when  he  had  earned  his  money.  Another 
master,  wiser  in  his  generation,  finding  himself  likely  to  be  left  in  the 
lurch,  gave  a  pupil  his  dinner  at  his  own  house  for  a  fortnight,  in  order 
that  ho  might  be  induced  to  complete  his  drawing ;  aud  to  several 

*  A  talmUted  statement  of  snswers,  being  replies  of  masters  to  a  oiroolar  of 
questions  issued  by  the  Committee  of  Art  Masters,  affords  very  curioos  information 
oo  these  sad  other  points  relating  to  the  system  established  1^  the  Department 
sod  its  workiD^. 
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others  he  gaye  their  tea,  in  order  to  obtain  their  attendance  a  sufficient 
time  for  completing  their  respective  works.  This  is  a  pretty  commen- 
tary on  the  system  of  paying  by  results  men  who  are  sent  out  as  art 
missionaries  in  places  where  it  is  well  known  their  exertions  are  very 
poorly  appreciated,  and  where  they  are  intended  to  raise  the  standard  of 
taste. 

We  are  glad  to  find  that  this  novel  system  of  payment  is  condemned 
by  the  Committee's  report,  for  it  is — as  Mr.  Potter,  M.P.,  in  giving 
evidence  on  the  subject,  truly  remarks — ^an  absurdity.  It  is  acquiesced 
in  by  only  one  out  of  some  ninety  masters,  and  is,  according  to  Sir 
Charles  Eastlake,  "calculated  to  induce  a  misdirection  of  the  teaching, 
and  a  misapplication  of  study  in  the  schools,  with  a  view  to  the  pro- 
duction of  an  imposing  show  of  work." 

With  respect  to  the  success  of  the  schools  the  report  is  almost  silent, 
the  evidence  taken  on  that  point  being  so  general  as  to  be  altogether 
unsatisfactory  and  inconclusive.  The  total  number  of  students  in 
1863  were  87,830,  of  whom  71,423  were  children  of  parochial  schools ; 
and  the  remaining  16,117  includes  many  youths  of  both  sexes,  who 
resort  to  the  drawing  classes  merely  because  the  teaching  is  cheaper, 
and,  perhaps,  better,  than  they  could  get  elsewhere,  but  with  not  the 
most  remote  intention  of  applying  their  acquired  skill  to  the  improve- 
ment of  our  manufactures.  The  report  says  that  "  though  a  great 
many  of  the  manufiicturers  are  ready  to  declare  themselves  more  or 
less  satisfied  of  the  value  of  the  schools,  their  appreciation  of  them  ia 
not  yet  likely  to  carry  them  so  far  as  to  the  point  of  supporting 
them  by  their  subscriptions."  In  Manchester  we  find,  from  Mr. 
Potter's  evidence,  that  the  calico  printers  contributions  have  not, 
for  the  last  thirty  years,  exceeded  £200  annually  for  the  support 
of  the  School  of  Art  in  that  city,  yet,  to  his  knowledge,  twelve  houses 
annuiilly  pay  from  £25,000  to  £30,000  for  French  designs.  This  says 
very  little  for  the  appreciation  of  the  school  in  the  metropolis  of  the 
manufacturing  districts,  and  possibly,  also,  for  the  taste  of  the  pur- 
chasers of  the  goods.  But  the  fiict  cannot  be  hidden  that,  generally, 
the  Schools  of  Art  are  not  in  favour,  certainly  not  since  the  minutes  of 
1862  and  1863  were  issued.  Thus  the  withdrawal  of  the  old  grant 
from  Eelfast  led  to  the  abandonment  of  the  school,  and  there  is  evi- 
dence that  the  like  result  will  attend  the  Stoke-upon-Trent  and  Hatiley 
Schools.  Again,  we  find  that  at  the  recent  distribution  of  prizes  at 
Dublin  the  candidates,  to  the  great  surprise  of  the  Lord  Lieutenant 
who  presided,  were  almost  exclusively  females ;  and  that  the  judges 
have  suggested  for  future  competition  "  a  list  of  subjects  which,  being 
of  a  more  simple  character  than  the  works  hitherto  sent  in,  may  have 
the  efect  of  mcreasin^  competition  in  tb^  vt^rious  brmch^s  of  the  urt," 
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This  clearly  indicates  a  falling  off  of  power  or  interest  in  the  students. 
Yet,  notwithstanding  these  proofs  of  want  of  appreciation  of  the 
Goremment  Schools  of  Art,  we  cannot  hut  feel  that  they  are  effectu- 
ally, although  it  may  he  slowly,  doing  their  missionary  work ;  for  the 
works  of  the  pupils  exhibited  at  South  Kensington  give  proof  of  great 
taste,  if  not  originality  in  designing;  and  the  manifest  advancement  in 
decorative  art  displayed  by  our  roanufiu^turers  further  shows  that  the 
recently  acquired  skill  in  designing  has  been  practically  implied.  That 
much  remains  to  be  done  is  but  too  evident ;  for  the  highest  class  of 
decoration — symbolic  art,  the  cultivation  of  which  requires  fer  more  the 
exercise  of  the  inventive  faculty  than  the  power  of  drawing, — is,  so  far 
as  we  are  aware,  ignored  by  the  schools.  Indeed,  while  there  is  no  lack 
of  works  which  give  admirable  examples  of  ornamentation — Mr.  Owen 
Jones's  Chrammar  of  Ornament  being  in  itself  a  storehouse — we  know 
of  no  work  that  will  materially  aid  the  student  of  symbolic  art, 
although  there  are  evidences  of  a  strong  public  leaning  to  that  branch 
of  decoration. 

Of  late,  attempts  have  been  made  to  establish,  through  the  instm- 
meutality  of  the  Society  of  Arts,  what  its  suggester  has  termed,  an  ''Art 
Basalt  Society,*'  by  the  aid  of  which  the  designer  and  the  workman 
are,  as  in  the  case  of  the  painter,  to  be  one  and  the  same  individual. 
The  author  of  this  proposed  society,  Mr.  C.  Bruco  Allen,  has,  through 
the  pages  of  the  Society  of  ArU  Journal^  put  forward  his  views ;  but 
they  are  of  so  hazy  and  untangible  a  character,  although  the  intention 
is  evidently  good,  that  he  has  thus  far,  we  believe,  met  with  very  little 
encouragement.  He  has  come  to  a  conclusion,  and  perhaps  a  right  one, 
that  our  schools  of  art  have  not  done  all  they  might  in  qualifying  wood 
carvers,  glass  painters,  and  others,  to  design  for  themselves;  but  in 
attempting  to  find  a  remedy  for  this,  which  time  alone  can  provide,  he 
has  betrayed  a  lamentable  ignorance  of  the  province  of  decorative  art, — 
confounding  the  imprinter  of  designs  upon  book  covers  with  the  artist 
who  designed  them ;  and  also  the  works  of  the  glass  painter  with  those 
of  the  painter  on  canvas ;  whereas  the  close  imitation  of  nature,  which 
is  the  merit  of  the  latter,  is  the  demerit  of  the  former. 

To  sum  up  the  case  of  the  Schools  of  Art,  as  exemplified  by  the 
report,  we  think  that  they  deserve  the  hearty  support  of  our  manufac- 
turers; and  that,  now  that  qualified  masters  are  provided,  the  sooner 
they  break  away  from  the  central  authority,  and  modify  their  teaching 
to  suit  their  respective  localities,  the  better :  for  nothing  can  be  worse 
than  for  an  uniform  system  of  teaching,  on  whatever  subject,  to  perj 
vade  a  whole  country. 
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Recent  "^nitnt^. 

To  EoBEBT  GniPPiTHs,  of  Mornington-road,  Begenft-parky  for  improve' 
menu  in  the  construction  of  retorts  or  ovens  for  extracting  oil  from 
certain  descriptions  of  cannel  coal  or  other  bituminous  substances. — 
[Dated  2l8t  August,  1863.] 

This  inTention  relates  to  the  coustruetiou  of  retorts  or  ovens,  wherebj 
a  krger  quantity  and  Ifetter  quality  of  oil  is  produced  fi*om-  the  cannel 
coal  or  other  bituminous  substances  treatea  ;  the  small  or  waste  coal 
arising  from  working  the  coal  in  the  mine  being  also  more  effectually 
vaporized. 

In  Plate  II.,  fig.  1  is  a  longitudinal  section  of  the  oven  for  extracting 
coal  oil.  a,  is  the  retort,  of  an  oblong  section  transversely,  about  one 
foot  deep  by  four  feet  wide,  and  about  thirty  feet  long.  The  retort  is 
built  or  fixed  at  such  an  angle  and  elevation,  that  when  small  coals  are 
placed  upon  the  upper  end  of  the  retort,  they  will  slide  down  the  sloping 
bottom  fl*,  thereof  by  their  own  gravity.  At  each  end  of  the  retort, 
doors  a*,  and  a*^,  are  fixed  by  screws  or  otherwise,  for  the  purpose  of 
filling  and  emptying  the  retorts  ;  and  pipes  h,  5*,  are  provided  lor  con- 

.  ductmg  away  the  vapours,  formed  by  distillation,  to  the  condensers. 
A  furnace  c,  is  constructed  under  the  lower  part  of  the  retort  d,  which 
at  this  part  is  horizontal ;  and  a  slide  or  dividing  plate  d,  is  introduced 
between  it  and  the  inclined  part  a',  of  the  retort,  so  that  the  contents  of 
the  horizontal  part  may  be  discharged,  and  then,  by  withdrawing  the 
slide  and  allowing  the  coal  to  slide  down  the  incline,  be  readily  renlled. 
The  flue  c',  of  the  furnace  passes  under  the  entire  length  ana  width  of 
the  retort,  passing  out,  if  desired,  to  a  chimney  at  the  top  end  thereof; 
or  the  flue  may  return  over  the  top  of  the  retort,  as  shown  at  c-,  and  be 
conducted  to  a  chimney  c*,  placed  in  any  convenient  situation.  A  per- 
forated shelf  may,  if  desired,  be  introduced  alon^  the  entire  length  of 
the  retort,  upon  which  part  of  the  coaJ,  or  other  bituminous  material  to 
be  treated,  may  be  deposited,  so  as  to  distribute  the  same  over  a  larger 
area  of  heating  surface.  In  place  of  making  the  inclined  portion  of  the 
retort  straight,  as  before  described,  it  may  be  arranged  at  different 
angles  in  the  course  of  its  length.  !E^h  section  or  incline  thus  arran&;ed 
has  a  slide  to  arrest  the  descent  of  the  coals  contained  therein,  so  that 
the  contents  of  each  section  may  be  allowed  to  descend  in  succession 
from  one  section  to  another,  thus  gradually  subjecting  the  coal  to  a 
higher  and  higher  temperature  as  it  descends  to  the  horizontal  portion 
of  the  retort,  from  which  it  is  removed  when  fully  acted  upon.  Open- 
ings or  doors  are  formed  at  each  angle  for  the  introduction  of  a  poker 

'  or  rake  when  required.  Pipes  are  also  applied  for  conducting  the  vapours 
away  to  the  condensers  as  generated. 

.Mother  arrangement  of  retort,  constructed  according  to  tliis  in- 
vention, is  shown  at  figs.  2  and  3,  and  consists  of  a  horizontal  cylinder  a, 
of  iron  or  brickwork,  of  suitable  size — say  three  feet  diameter  by  eight 
or  ten  feet  lon^,  or  thereabouts  —  and  having  an  internal  openwork 
cylinder  or  portion  of  a  cylindrical  cage  b,  of  iron  or  perforated  earthen- 
ware, supported  therein,  leaving  an  annular  space  <?,  between  it  and  the 
interior  or  the  retort,  in  which  space  the  material  to  be  treated  is  placed.' 
At  one  Q|id  of  this  retort  two  doors,  d^  d^^  are  placed,  one  above  the 
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other,  for  iiupplying  and  discbarging  the  contents  ;  a  pipe  e,  (or  pipes) 
eing  applied  to  the  other  end  to  conduct  the  vapours  to  the  condenser 
in  the  ordinary  manner.  This  retort  may,  if  desired,  be  of  round,  oval, 
o,  or  other  sectional  shape,  having  shelves  or  cages  inserted  therein, 
with  suitable  doors  for  introducing  the  charge  and  discharging  the 
contents  in  the  ordinary  manner.  A  furnace  is  constructed  underneath 
at  one  end  of  the  retort,  with  flues,  to  conduct  the  heat  around  the 
retort.  In  place  of  the  open-work  cylinder  or  cage  h,  a  perforated  shelf 
for  supporting  part  of  the  charge  may  be  introduced  into  the  retort,  by 
which  a  proportionate  advantage  may  be  obtaiiied.  Or  the  cyliudrical 
retort  may  be  placed  in  a  vertic^  position,  with  an  internal  cylinder 
forming  a  central  flue,  and  with  cylindrical  cages  forming  annular  spaces 
in  which  the  coal  to  be  treated  is  placed.  The  flues  irom  a  furnace  or 
furnaces  are  conducted  through  and  around  the  interior  and  exterior  of 
this  arrangement  of  retort,  so  as  to  heat  the  surfaces  exposed  thereto. 
Suitable  doors  are  arranged  at  the  upper  part,  to  introduce  the  cannel 
coal,  or  other  bituminous  material  to  be  treated,  and  other  doors  are 
arranged  near  the  bottom,  to  withdraw  the  coke  as  required ;  pipes  are 
also  applied  for  conducting  the  vapours,  as  generated,  to  the  condensers. 
Suitable  apparatus  may  be  applied  to  this  arrangement  of  retort  to  stir 
or  agitate  tne  contents,  when  required. 


2b  WiLLiA-if  Tatlob,  of  Shifhal,  "William  Molineui,  ofHolUns' 
itood,  and  Hiamx  Habbisok,  also  of  HoUinswood,  Salop,  for  im- 
provements in  puddling  furnaces  for  the  manufacture  of  iron, — 
[Dated  6th  February,  1864.] 

This  invention  consists  in  cooling  the  idates  of  puddling  furnaces  by 
the  use  of  cm-rents  of  cold  air  round  the  furnace.  For  this  purpose 
the  furnace  is  constructed  in  the  usual  manner,  except  that  on  each  side 
of  the  puddling  door  an  air  chamber  is  employed.  These  chambers 
may  be  of  any  suitable  dimensions  and  shape,  and  they  are  carried  in 
opposite  directions  completely  round  the  furnace,  in  such  a  manner, 
that  they  both  meet  at  the  rear  of  the  furnace,  the  air  from  both  cham- 
bers being  discharged  into  the  chimney.  It  will  be  seen  from  this  dc- 
scription  that  two  currents  of  cold  air  will  bo  continually  drawn  in  at 
the  two  mouths  of  the  air  chambers  provided  on  each  side  of  the  pud- 
dler's  door ;  that  these  two  currents  of  cold  air,  by  constantly  passing 
round  the  furnace,  will  have  the  eflfect  of  cooling  the  same ;  and  that 
the  puddler  will  be  in  a  great  manner  protected  from  those  chemical 
eflTosions  and  noxious  gases,  arising  from  the  puddling  of  the  iron,  to 
which  he  is  now  subject,  in  consequence  of  the  tendency  there  will  be 
for  such  eflfusions  and  gases,  upon  their  escaping  from  the  furnace  door, 
to  be  drawn  up  one  or  other  of  the  air  chambers. 

In  Plate  II.,  fig.  1  is  a  side  elevation  of  the  puddling  furnace;  fi^.  2 
18  a  section  of  the  air  chamber ;  and  fig.  3  a  sectional  plan  of  the  fur- 
nace at  the  lino  of  the  air  chamber  and  through  the  firing  holes,  a,  a, 
are  the  air  chambers,  a  plan  view  of  which  is  ^iven  in  fig.  3t  and  which 
are  shown  in  section  in  fig.  2.  They  are  carried  completely  round  the 
puddling  furnace,  except  where  the  aoor  is  formed.  The  front  ends  of 
these  chambers  are  op^i,  and  communicate  with  the  atmosphere  by 
two  openings  through  the  front  furnace  plates,  which  openings  are  on. 

Digitized  by  LjOOQIC 


either  side  of  the  puddler*8  door.  An  opening  b,  is  also  formed  at  the 
rear  of  the  furnace  leading  into  the  flue  c,  which  communicates  with 
the  chimney.  A  strong  draught  of  air  is  thus  caused  to  pass  through 
the  chamber  a,  in  the  direction  of  the  arrows ;  the  chamber  being 
thereby  kept  sufficiently  cool  to  prevent  its  destruction  from  the  in- 
tense heat  of  the  fire.  Where,  however,  the  hottest  flame  first  touches 
the  chamber,  it  is  proposed'  to  make  the  part  n,  separate  frbkn  thte  body 
of  the  chamber,  so  as  to  be  easily  replaced  when  it  has  becotne  reduced 
by  the  action  of  the  fire. 

The  patentees  claim,  **  the  new  parts  above  referred  to,  and  generally 
the  application  of  an  air  chamber  or  air  chambers  to  puddling  furnaces, 
substantially  as  described." 


lb  JoHV  Thomas  Oaklet,  of  C^ran^e-road,  Bermondsey,  for  mw- 
provemenU  in  vertical  steam  bailers  or  generators  and  the  furnaces 
^A«-^^. -[Dated  6th  February,  1861.] 

Trb  object  of  this  invention  is  to  obtain  a  large  amount  of  heating 
suifaoe  in  steam  boilers  or  generators  without  a  complication  of  parts, 
and  unequal  wear  of  the  boiler,  and  also  to  render  repairing  thereof  easy; 
and  further,  to  additionally  expand  the  steam  in  the  st^am  chest  by 
superheating,  which  can  be  done  without  injury  to  the  boiler. 

The  improvements  in  the  furnaces  of  vertical  steam  boilers  or  gene- 
rators consist,  first,  in  a  simple  mode  of  hinging  the  bars  to  the  furnace, 
whereby  they  may  be  readily  got  at  to  clear  out  clinkers,  with  but 
little  loss  of  steam,  and  also  for  drawing  and  lighting  the  fire. 

The  figure  in  Plate  I.  is  a  transverse  vertical  section  of  the  im- 
proved boiler  or  generator,  and  the  furnace  thereof  set  in  brickwork. 
A,  B,  c,  n,  are  four  cases  of  wrought  iron ;  those  marked  a,  r,  are 
formed  cylindrical,  and  are  connected  together  by  rivets ;  e,  is  the  top 
of  the  boiler,  also  rivetted  to  a  ;  the  cases  c,  and  d,  are  formed  conical, 
and  are  respectively  connected  to  the  case  b,  and  plate  b*,  by  rivets ; 
and  screw  pipes  and  elbows  a,  and  6,  which  serve  as  flues  or  ducts  for 
the  passage  of  heat  from  the  furnace  fires ;  o,  o,  is  the  water  space ; 
R,  is  a  tube  rivetted  to  the  cases  c,  and  d,  for  the  admission  of  fuel, 
such  opening  being  fitted  with  a  furnace  door ;  o,  ash-hole ;  p,  fire-bars, 
formea  so  ns  to  project  upwards  within  the  case  d,  to  prevent  the  fire 
burning  the  angle  of  the  said  case  ;  c,  is  a  bearing  oar  or  rod ;  d^  a 
crank  fixed  in  a  frame,  upon  which  the  boiler  rests.  The  fire-bars  hook 
on  to  the  rod  c,  at  one  enci,  and  are  supported  at  their  opposite  ends  by 
a  cranked  rod  q,  the  ends  whereof  are  supported  in  the  before-men- 
tjoned  frame  set  in  the  brickwork ;  by  turning  the  rod  q,  on  its  axis, 
the  bars  p,  may  be  dropped  when  required  to  draw  the  fire  or  to  sub- 
stitute new  fii^D-bars.  The  outer  case  a,  of  the  boiler  is  surrounded  by 
brickwork  b.  Boilers  or  steam  generators  constructed  as  above  described 
may  be  easily  repaired  without  much  loss  of  time,  access  being  had  to 
the  inside  thereof  by  a  man-hole  in  the  top  s,  of  the  boiler.  Thus  any  of 
the  tubes  and  elbows  a,  and  6,  may  be  quicklyremoved  by  unscrewing  the 
nuts  e^  and  fresh  ones  may  be  substituted  m  place  thereof  when  neces- 
sary. Ibe  plate  T,  which  covers  the  top  of  tiie  flue  17,  may  dso,  if 
denrabki  be  covered  with  brickwork. 
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The  patentee  claims,  "  the  mechanical  arrangement  and  combination 
of  parts  above  described,  as  constituting  improvements  in  steam  boilers 
or  generators,  and  the  furnaces  thereof/' 


3b  Edward  Welch,  of  Wood  Green,  Tottenham,  for  improvements  in 
tobaeca-^mtting  machines. — [Dated  8th  February,  1864.] 

Thib  invention  of  improvements  in  tobacco-cutting  machines  relates  to 
the  action  of  the  knife  employed  for  cutting  tobacco  by  machinery. 
Instead  of  the  knife  working  perpend icularlv  to  the  tobacco,  and  cut- 
ting by  pressure  only,  the  patentee  gives  a  drawing  cut  motion  to  the 
knife,  whose  edge  at  the  same  time  is  not  subjected  to  contact  with 
the  surface  supporting  the  tobacco,  or  with  any  substance  except  the 
material  to  be  cut. 

In  Plate  II.,  fig.  1  represents  a  front  elevation  of  a  tobacco-cutting 
machine  constructed  according  to  the  invention,  a,  is  the  reciprocating 
knife,  which  is  usually  mounted  on  a  fixed  fulcrum  at  b,  but  which  in 
this  case  is  mounted  on  the  end  of  a  lever  c :  this  lever  c,  is  mounted  on  a 
fixed  pin  d,  on  which  it  oscillates  to  the  extent  indicated  by  the  dotted 
poeitions.  It  is  connected  at  the  lower  end  e,  to  an  excentric  rod  f,  which 
rod  is  actuated  by  an  excentric  placed  on  the  main  shaft  o,  of  the  machine. 
The  excentric  imparts  a  to-and-fro  motion  to  the  rod  f,  at  each  revolu- 
tion of  the  shaft  o,  and,  consequently,  an  oscillating  movement  to  the 
lever  c.  The  opposite  end  of  the  knife  a,  has  an  up-and-down  motion 
communicated  to  it  by  a  connecting  rod  h,  from  a  crank  pin  in  the 
plate  I,  fixed  on  the  shaft  o,  in  the  ordinary  manner,  a,  a,  is  the 
cutting  edge  or  mouth  of  the  bed,  over  which  the  tobacco  is  projected 
and  fe4  up  to  the  cut.  It  will  be  evident,  that  while  the  knife  a,  is  de- 
scending by  the  oscillatory  motion  imparted  to  the  lever  c,  the  fulcrum  b, 
on  whi<m  the  knife  moves,  will  travel  from  the  point  i  to  the  point  2,  and 
that  therefore  the  edge  of  the  knife  will  traverse  across  the  tobacco  to  the 
same  extent  simultaneously  with,  and  while  it  is  performing,  its  descend- 
ing cutting  motion,  thereby  producing  a  drawing  cut  while  severing  the 
toDacco  into  shreds  as  required.  In  this  way  the  knife  will  cut  much 
cleaner,  the  shreds  severed  will  be  finer,  and  will  present  a  better  appear- 
ance than  when  cut  by  the  ordinary  machines,  and  at  the  same  time 
creating  less  waste  of  the  tobacco  in  what  is  termed  *'  smalls." 

Fig.  2  represents  a  front  view,  and  fig.  3,  a  partial  vertical  section, 
of  a  machine,  showing  another  mode  of  imparting  a  drawing  cut  to  the 
knife,  which  in  this  case  is  obtained  by  moving  the  knife  in  an  inclined 
direction  to  the  bed  or  mouth  from  which  the  mass  is  projected.  In 
general  appearance  this  machine  differs  much  from  ordinary  machines, 
but  the  difference  is  mostly  in  the  framework  and  knife  carrier ;  the 
feeding  rolls  and  gear  for  actuating  the  same,  together  with  the  bed  or 
mouth,  being  made  as  usual,  l,  l,  is  the  framework  of  the  machine. 
Behind  the  front  uprights  of  the  framing  l,  the  knife  frame  m,  is  fitted, 
80  as  to  slide  in  the  inclined  direction  indicated,  the  whole  being  of  cast 
iron,  and  fitted  to  move  freely  and  steadily  in  dovetailed  guides  or  grooves 
Q,  Q.  The  knife  frame  is  in  the  form  of  three  sides  of  a  parallelogram, 
with  an  arched  top  over  the  middle  side,  from  which  point  it  is  driven. 
The  knife  p,  is  fixed  on  the  upper  side  on  the  front  of  the  frame  k,  with  its 
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bevilled  edge  in  front,  the  flat  side  being  at  the  ba^^k  and  against  the  mouth 
B,  of  the  machine ;  this  mouth  has  a  lower  cutting  face  or  bar,  against 
which  tlie  knife  p,  cuts  as  usual,  s,  is  the  lower  and  large  feeding  roller, 
and  T,  the  small  upper  ones,  driven  by  the  spur  wheel  and  pinion  u. 
An  endless  screw  v,  communicates  the  motion  received  from  the  first 
mover  of  the  machine  by  ratchet  and  pawl  gear  as  usual.  The  knife,  as 
before  mentioned,  is  driven  from  the  top,  having  a  pin  w,  fixed  in  it,  on 
which  the  upper  end  of  a  double  connecting  rod  x,  x,  takes ;  the  lower 
part  of  the  connecting  rod  x,  is  actuated  by  a  crank  y,  to  which  it  is 
attached;  the  rotation  of  the  crank  transmitting  and  producing  the 
reciprocating  motion  of  the  knife  frame  m,  and  knife  p,  as  desired. 

The  material  is  fed  between  the  rollers  s,  and  T,  and  projected  a 
little  at  the  mouth  b,  between  each  cut  of  the  knife,  so  that  the  descent 
of  the  knife  seTers  the  quantity  so  projected.  The  direction  of 
motion  of  the  cutting  edge  of  the  knife  being  lateral  as  well  as  in 
the  downward  direction,  the  cutting  edge  will  be  drawn  across  the 
tobacco  at  the  same  time  it  is  descending  through  it*  and  so  produce 
the  clean  drawing  cut  desired. 

The  patentee  claims,  '^  the  arrangement  of  parts  hereinbefore  de- 
scribed, constituting  a  machine  or  machines  for  producing  a  drawing 
cut  in  the  knives  of  tobacco-cutting  machines,  or  any  mere  mechanical 
equivalents  thereof." 


To  William  Hawthobx,  of  Newcastle-upon'Tyne^  foi'  improvements 
in  joints  for  pipes,  tubes,  and  hollow  vessels, — ^[Dated  10th  February, 
1864.] 

This  invention  relates  to  a  peculiar  self-closing  or  self-tightening  joint 
for  closing  the  ends  of  pipes  or  tubes,  or  the  mouths  of  hollow  vessels 
during  the  operation  of  testing  the  same  under  high  pressure,  whether 
such  pressui*e  be  obtained  from  steam,  air,  gases,  or  liquids,  and  is  also 
applicable  in  all  cases  where  a  perfectly  tight  joint  is  required  under 
very  high  pressures. 

I'he  figure  in  Plate  II.  is  a  partial  sectional  plan  of  a  tube  testing 
machine,  illustrating  the  application  of  the  improved  joint  thereto. 
A,  is  the  pipe  to  be  tested,  which  is  placed  at  each  end  in  the  metal 
sockets  B,  B*,  screwed  into  the  cross  bars  o,  c^  One  of  these  cross 
bars  c'  is  made  to  slide  along  the  slide  rods  n,  n,  so  as  to  be  capable  of 
accommodating  various  lengths  of  pipes,  the  adjustment  being  effected 
by  a  screw  spindle  and  hand-wheel,  or  by  any  other  equivalent  mecha- 
nical deface.  Each  of  the  sockets  b,  b^  is  fitted  internally  with  an 
india-rubber,  leather,  gutta-percha,  or  other  flexible  or  elastic  ring  or 
washer  e,  which  fits  nicely  into  the  inside  diameter  of  the  pipe  A.  The 
water  or  other  fluid  used  for  testing  is  introduced  through  the  small 
chumel  a,  and  expands  the  washer  £,  close  round  the  joint,  thereby 
making  such  joint  perfectly  tight  under  any  pressure  which  may  be 
applied.  The  air  contained  in  the  pipe  is  aischarged  by  a  small  cock 
fitted  to  one  of  the  sockets,  and  the  pressure  gauge  may  be  fixed  either 
on  to  one  of  the  sockets  or  on  to  the  force  pump  employed. 

The  patentee  claims,  "  Firstly,  the  peculiar  construction  of  joint  for 
pipes,  tubes*  and  hollow  vessels  intended  to  withstand  prcesure,  as  de< 
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Bcribed.  Secondly, — the  eombinAtion  of  a  collar,  ring,  washer,  or  fer- 
mle  of  flexible  or  elastic  material,  with  a  metal  socket,  in  the  manner 
and  for  the  purposes  described." 


2b  Henby  WaIiKEb  "Wood,  ofBlachweir  Qlamorganshire,  for  improve^ 
menu  in  cylinders  exposed  to  the  direct  action  of  JtrCy  and  employed 
in  the  manufacture  of  artificial  Juel,  and  in  heating  and  drying  other 
snhstances.—lBated  15th  February,  1864.] 

This  invention  consists  in  constinicting  the  lower  part  of  the  cylinders 
open  over  so  much  of  the  extent  thereof  as  is  liable  to  injury  from  the 
fire,  in  forming  flanges  round  the  opening,  and  in  fixing  in  the  opening 
one  metal  plate,  or  several  separate  metal  plates ;  on  any  one  or  more 
of  these  plates  becoming  worn,  it  or  they  can  be  readily  removed  and 
replaced,  without  the  necessity  for  removing  the  cylinder. 

The  figure  in  Plate  I.  is  a  transverse  section  of  a  drying  cylinder, 
fitted  according  to  this  invention ;  e,  is  the  cylinder,  having  a  portion 
of  the  lower  part  formed  open,  and  provided  with  a  flange  or  flanges 
dj  d,  round  the  opening.  A  metal  plate  or  plates  tf,  e^  are  inserted  into 
the  open  ])art,  and  rest  upon  the  flanges  dy  d.  When  worn  or  burnt 
by  the  action  of  the  fire,  the  plates  are  removed  and  others  substituted 
for  them,  and  that  without  necessitating  the  removal  of  the  cylinder. 

The  patentee  claims,  '*  constructing  cylinders  exposed  to  the  direct 
action  of  fire,  and  employed  in  the  manufacture  of  artificial  fuel ;  and 
in  heating  and  drying  other  substances  with  one  or  more  bottom  plates 
capable  of  removal  and  replacement,  as  described." 


To.  BoBEBT  Chablbs  Eai7soi£e,  Bobebt  James  Eaksome,  and  Jakes 
Edwabd  Baksome,  all  of  Ipsioich,  for  improvements  in  the  manu* 
facture  of  beams,  ^nould  hoards,  and  shares  of  ploughs. — [Dated 
18th  February,  1864.] 

This  invention  consists,  firstly,  in  the  manufacture  of  the  beams  of 
ploughs  of  malleable  cast  iron,  by  casting  them  of  the  desired  forms  and 
sections  and  then  converting  them  by  the  process  of  cementation.  It 
is  preferred  that  a  plough  beam  should  be  hollow,  and  of  a  rectangular 
transverse  section,  out  such  form  is  not  essential,  as  other  transverse 
sections  may  be  employed,  and  some  parts  of  a  beam  may  be  of  diflerent 
transverse  sections  and  of  diflerent  thicknesses  of  metal  to  other 
parts.  If  desired,  diflerent  degrees  of  hardness  may  be  obtained  at  any 
particular  parts  of  a  beam,  at  the  same  time  that  the  malleability  of 
other  parts  is  retained.  These  advantages  cannot  be  obtained  when 
making  beams  of  ordinary  cast  iron,  nor  can  such  advantages  be  ob- 
tained except  at  great  cost  when  using  sheet  iron  or  sheet  steel. 

Secondly,  the  invention  consists  in  the  manufacture  of  the  mould 
boards  of  ploughs  of  malleable  cast  iron,  by  casting  them  of  the  desired 
forms  and  then  converting  them  by  the  process  of  cementation. 

Thirdly,  the  invention  consists  in  the  manufacture  of  the  shares  for 
ploughs  of  malleable  cast  iron,  by  casting  shares  of  the  desired  forms 
and  affcerwArds  converting  them  by  the  process  of  cementation.    The 
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cutting  edges  of  such  shares  are  heated  and  quenched  (by  preference 
in  sea-water),  by  which  means  the  boxes  or  sockets,  or  hinder  parts,  are 
retained  malleable,  whilst  the  cutting  parts  are  rendered  verr  hard. 
In  some  cases,  ploughshares  have  separate  cutting  edges,  in  which  cases 
the  boxes  or  sockets,  or  hinder  parts,  are  manufactured  of  malleable 
cast-iron,  as  above  described,  and  any  suitable  separate  cutting  edges 
are  used  therewith. 

In  Plate  I.,  fig.  1  is  a  side  elevation  of  a  portion  of  a  plough,  in 
which  a,  is  the  beam ;  &,  is  the  body ;  e,  the  handles ;  J,  the  head ;  e,  e^ 
projections  formed  on  the  beam  a,  for  receiving  the  wheel  fastenings ; 
and  ^  is  a  socket  also  formed  on  the  beam  a,  for  receiving  the  coulter. 
It  is  preferred  to  employ  a  beam  which  is  hollow  and  of  a  rectangular 
transverse  section,  as  at  fig.  3,  but  such  form  is  not  essential,  as  other 
transverse  sections  and  other  shapes  of  beams  may  be  made  according 
to  this  invention.  Figs.  2,  4,  and  5  show  other  transverse  sections  of 
beams,  or  parts  of  a  beam,  as  some  parts  of  a  beam  may  be  of  different 
transverse  sections,  and  by  reason  of  the  beams  being  cast,  they  may 
be  readily  made  of  different  thicknesses  of  metal  at  different  parts,  ac- 
cording as  the  parts  are  subject  to  more  or  less  strain  in  use.  The 
head  d^  is  shown  as  a  separate  piece  fixed  into  the  end  of  the  beam,  but 
it  is  obvious  that  this  part  may  be  formed  in  one  piece  with  the  beam. 
In  manufacturing  plough  beams,  the  patentees  cast  them  of  suitable 
cast  iron  and  of  the  desired  forms,  and  then  convert  and  render  them 
malleable  by  the  process  of  cementation. 

Pig.  6  is  a  side  elevation  of  a  mould  board  of  a  form  now  much  used, 
and  is  shown  merely  to  illustrate  the  application  of  the  invention  to 
the  manufacture  of  mould  boards  in  general.  It  is  found  that  in  some 
forms  of  mould  boards  the  front  or  part  at  or  about  or,  is  exj^osed  to 
more  wear  than  the  other  parts,  and  again  in  other  forms  of  mould 
boards  the  greatest  amount  of  wear  will  be  at  or  about  the  part  y. 
In-  manufacturing  mould  boards,  the  patentees  cast  them  of  the  de- 
sired form  of  suitable  iron,  and  then  convert  them  by  the  process  of 
cementation  into  malleable  iron,  and  when  it  is  required  that  dif- 
ferent parts  should  be  of  different  hardness,  such  parts  are  heated  and 
quenched,  by  preference  in  sea-water. 

Fig.  7  is  a  plan  of  a  ploughshare  of  malleable  cast  iron,  in  which  the 
cutting  ed^e  r,  is  hardened  by  heating  and  quenching,  as  above  de- 
scribed, bein^  rendered  thereby  very  hard  and  durable,  while  the  box 
or  socket  u^,  is  malleable  and  not  liable  to  be  broken ;  the  cutting  edge 
%  of  these  shares,  when  worn  by  use,  may  be  drawn  out  by  beingneated 
and  forged,  and  then  re-hardened  in  the  same  manner  as  that  practised 
when  using  wrought-iron  shares  with  steel  cuttins  edges. 

Fig.  8  is  a  plan  of  a  ploughshare,  in  which  the  box  or  part  iir,  is  made 
of  malleable  cast  iron,  and  the  cutting  ed^e  o,  is  attached  thereto  by 
rivets  or  otherwise.  According  to  this  invention,  shares  of  the  de- 
sired forms  are  cast  of  proper  iron,  and  are  then  converted  into  malle- 
able iron  by  the  process  of  cementation. 

The  patentees  claim,  "  the  manufacture  of  plough  beams,  also  the 
mould  TOards  of  ploughs,  and  also  ploughshares  by  the  combined  pro- 
cesses of  casting  and  cementation,  with  or  without  hardening,  as  hereiil 
described, 
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Sb  GEOBaB  Hakdel  Opeitshaw,  of  Over  Darioen^  Laneaghire,  fir 
eeriaifh  improvements  in  power  home  /or  weaving, — [Dated  IGth 
March,  186i.] 

This  invention  relates,  first,  to  tliat  part  of  the  power  loom  known  as 
the  "  warp  beam,"  and  is  designed  for  the  purpose  of  placing  the  re- 
quired amount  of  friction  upon  the  beam  without  the  use  of  weights 
as  hitherto  employed. 

The  improTements  consist,  first,  in  the  application  and  use  of  a 
long  laminated  or  plate  spring  (similar  to  a  coach  spring),  which  is 
attached,  in  the  form  of  an  arch,  to  a  bar  on  the  framing  of  the  loom 
immediately  beneath  the  beam';  the  ordinary  ropes  or  bands  which  pass 
round  eachnend  of  the  warp  beam  being  attached,  by  means  of  a  screw 
and  nut,  to  the  ends  of  the  spring,  so  that  the  usual  weights  ore  dis- 
spensed  with,  the  tension  on  the  warp  being  regulated  by  the  screw 
and  nut. 

A  second  part  of  the  invention  relates  to  a  novel  means  of  imparting 
an  even  tension  to  the  warp  as  the  healds  rise  and  fall,  and  consists  in 
the  use  of  an  excentric  on  the  crank  shaft,  which  is  connected  with 
arms  carrying  a  rod  or  bar  on  which  the  warp  bears,  so  that  as  the 
excentric  rotates,  it  causes  the  rod  to  move  to  and  fro,  thereby  giving 
an  even  tension  to  the  yam  bv  taking  up  the  slack,  and  tnce  vered,  to 
compensate  for  the  rise  and  fall  of  the  healds. 

In  Plate  I.,  fig.  1  r^resents  that  portion  of  a  loom  where  the  warp 
beam  is  situated,  and  fig.  2  represents  a  side  elevation  of  a  part  of  a 
loom,  showing  the  end  of  the  tension  spring  and  apparatus  for  tighten- 
ing or  loosenmg  it,  and  also  the  excentric  on  the  crank  shaft  for  eoual- 
izing  the  tension  on  the  warp  by  compensating  for  the  rise  and  fall  of 
thenealds. 

In  fig.  1,  a,  a,  is  the  framing  of  the  loom  to  which  the  laminated  or 
plat«  spring  h,  is  secured,  in  the  position  and  by  the  means  shown ;  c,  is 
the  warp  beam,  around  the  ends  of  which  the  rope  or  band  d,  is  coiled 
as  usual,  the  lower  ends  of  which  are  connected  to  a  screwed  rod,  which 
passes  through  the  ends  of  the  spring,  and  is  tightened  or  slackened  by 
means  of  the  wheel  nut  e,  the  tension  being  entirely  removed  from  the 
beam  by  disconnecting  the  spring  from  the  rope.  In  fig.  2,  e^,  is  the 
crank  shaft,  on  which  are  the  excentrics  f,f,  which  are  encircled  b^ 
clips  y,  y,  carrying  the  arras  A,  h,  whereby  the  tension  bar  or  rod  »,  is 
supported.  As  the  crank  shafb  rotates,  the  excentrics  cause  the  said 
bar  to  advance  and  retire,  or  rise  and  fall,  according  to  the  rise  and  fall 
of  the  healds,  and  by  thus  compensating  for  the  motion  of  the  healds, 
the  warp  is  kept  at  a  regular  tension. 

The  patentee  claims,  "  First, — the  application  and  use  of  a  laminated 
or  plate  spring  (similar  to  a  coach  spring)  to  looms,  for  the  purpose  of 
regulating  the  tension  of  the  warp.  And,  Secondly, — imparting  a 
reciprocating  or  rise-and-fall  movement  to  the  tension  bar  over  which 
the  warp  passes,  by  means  of  excentrics,  or  their  mechanical  equivalents, 
on  the  crank  shaft,  so  as  to  compensate  for  the  action  of  the  healds 
and  keep  the  warp  at  an  even  tension,  as  described." 
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Hb  SimiEL  BmBiSTOBD,  of  Stoehport,  and  WxUiIAK  Aiwbwobth,  of 
the  sofM  plaee,  for  certain  improvements  in  loomt  far  weaving. — 
[Dated  22nd  Marcli,  1864.] 

This  inyention  relates  to  looms  having  a  series  of  moyeable  shuttle 
boxes,  and  to  means  for  bringing  the  shuttles  by  self-acting  arrange- 
ments opposite  the  shuttle  race  in  the  order  required  to  pi^oduce  the 
pattern  of  the  &bric  to  be  woven ;  and  the  improvements  consist  of  a 
new  combination  and  arrangement  of  mechanism  for  this  purpose. 

In  Plate  L,  fig.  1  is  a  side  elevation  of  so  much  of  a  loom  as  will  be 
necessary  for  explaining  the  manner  in  which  the  invention  is  carried 
into  effect ;  fig.  2  is  a  detadied  view  of  some  of  the  parte  shown  in 
fie.  1,  but  at  a  right  angle  thereto ;  and  fig.  8  is  a  sectional  view  of  some 
of  the  parts  shown  in  fig.  2. 

A,  is  a  side  frame  of  the  loom ;  a,  the  crank  shaft ;  5,  tappet  shaft ; 
e,  the  slay,  with  shuttle  boxes  e^,  moveable  in  a  vertical  direction  by 
means  of  a  rod  e<,  and  chain  0^,  secured  to  a  pulley  e^,  on  a  stud  e^,  fixed 
in  the  firaming ;  these  parts  are  ordinary  parts  of  a  loom  arranged  in 
the  usual  manner.  The  pulley  e^,  receives  oscillatory  motion  by  means 
of  a  chain  i^,  the  ends  of  which  are  secured  to  its  periphery  and  to 
the  periphery  of  a  puUev,  which  is  free  to  rotate  on  a  stud  d^,  fixed 
in  tne  side  frame ;  and  the  pulley  is  secured  to,  or  forms  part  of,  a 
star  wheel  J,  on  the  same  axis  £fi,  and  this  star  wheel  receives  motion 
from  a  pin  and  disc  arrangement  centred  upon  the  tappet  shaft  b ;  the 
parts  on  this  shaft  will  be  best  understood  by  reference  to  fi^.  8.  e^  is 
a  wheel  which  is  free  to  rotate  on  the  tappet  shaft  5,  but  is  kept  in 
position  endways  by  the  bearing  of  the  tappet  shaft  on  one  side,  and  a 
colhur  i^y  keyed  on  the  tappet  shaft  on  the  other  side,  llie  wheel  0,  re- 
ceives motion  at  the  same  speed  as  the  tappet  shaft,  but  in  the  opposite 
direction  firom  a  wheel  e\  on  the  crank  shaft,  and  by  an  intermediate 
wheel  e^f  on  a  stud  in  the  filming ;  the  wheels  being  represented  by 
dotted  pitch  lines.  The  disc  c,  of  the  pin  part  is  free  to  rotate  on  the 
tappet  shaft.  It  has  a  long  boss  whicn  comes  against  the  fixed  coUar 
i^,  at  one  end  and  another  &ed  collar  5<,  at  the  other  end.  Upon  the 
boss  of  the  disc  g,  a  clutch  arrangement  A,  is  placed ;  it  has  a  projection 
A<,  wluch  passes  over  the  fixed  collar  ^S  S'l^d  so  as  to  reach  into  a  hole 
cut  out  of  the  disc  part  of  the  wheel  e ;  it  has  also  a  part  projecting 
towards  the  axis  of  the  shaft  which  can  enter  a  notch  cut  out  of  the 
fixed  collar  5',  when  the  clutch  is  slidden  in  that  direction.  This  clutch 
Ay  has  also  another  projection  A<,  which  passes  through  a  hole  in  the  disc 
part  ^,  so  that  the  disc  and  clutch  part  rotate  toother  in  every  posi- 
tion of  the  clutch.  When  the  dutch  is  in  the  position  shown  in  ng.  8, 
the  disc  y,  is  in  ^^ear  with  the  wheel  e ;  when  pushed  in  the  opposite 
direction,  the  projection  enters  the  notch  in  the  fixed  collar  6^  and  the 
disc  is  than  in  gear  with  the  tappet  shaft.  The  pin  part  y^,  is  detached 
firom  the  disc  y,  and  is  mountea  on  a  boss  y*,  which  can  he  slidden  end^ 
ways  freely,  and  by  this  means  one  or  more  of  the  teeth  or  pins,  which 
are  of  different  lengths,  can  be  brought  opposite  the  star  wheel  d,  ac- 
cording to  the  extent  of  movement  required  in  the  shuttle  boxes.  The 
clutch  Ay  and  pin  part  yS  are  moved  by  bell-crank  levers  A^,  And  ^r'  having 
their  fulcrums  on  studs  secured  in  a  bracket  a',  firom  the  end  firame  o7 
the  loom.    These  bell-crank  levers  have  each  a  pin  in  one  arm,  which 


Digitized  by 


Google 


alters  the  groove  in  the  clutch  h  and  the  pin  part  ^^  the  other  arm  of 
each  lever  being  jointed  with  a  rod  h\  and^ ;  and  the  upper  end  of 
each  rod  is  joint^  with  a  lever  h^,  ory^,  havine  its  fulcrum  on  a  stud 
Jfi,  in  the  framing.  Each  lever  carries  a  bowl  that  rests  upon  the  links 
of  an  endless  tappet  chain  7«7,  which  passes  round  a  pulley  on  a  stud  A^ 
in  the  framing,  and  this  pulley  is  secured  to,  or  forms  part  of,  an  ordi- 
josrj  star  wheel  or  intermittent  motion  Is ;  the  pin  disc  %^  being  fixed  on 
a  stud  in  the  framing,  and  driven  by  a  wheel  on  the  crank  shcdt.  This 
arrangement  of  chain  tappets  is  ordinary  and  well  knoiRii.  The  chain 
tappets  act  to  cause  the  disc  part  y,  to  rotate  one  way  or  the  other,  and 
to  cause  the  pin  part  y\  to  Dring  one  or  more  pins  or  teeth  opposite 
the  star  wheel  J,  as  required. 

Tlie  patentees  claim,  '*  the  combination  and  arrangement  of  mechanism 
described  and  illustrated  for  actuating  shuttle  boxes  in  looms  for  weav- 
ing, and  particularly  the  use  of  an  mtermittent  motion  with  two  or 
more  pins  or  teeth  of  different  lengths,  so  that,  by  moving  the  same  in 
the  direction  of  its  axis  of  rotation,  one  or  more  pins  may  be  made  to 
act  upon  the  star  wheel  at  each  revolution  of  the  pin  part,  as  described." 


Hb  HvoH  HoLDSK  and  Enoch  Samttkl  Fobshaw,  of  Pregfon^fir  im- 
pravemenis  in  looms  Jbr  weaving, — [Dated  29th  March,  1864.] 

This  invention  relates  to  the  self-acting  break  mechanism  of  looms,  and 
also  to  the  weft  fork. 

In  Plate  I.,  fig.  1  represents  a  side  elevation  of  a  portion  of  a  power 
loom  fitted  with  a  sliding  "  frog,"  and  having  the  improved  self-acting 
weft  break  apparatus  applied  thereto,  a,  represents  die  main  firamins 
of  the  loom ;  and  b,  the  crank  shaft,  provided  with  the  usual  breuc 
wheel  0 ;  n,  is  the  break,  which  works  on  a  stud,  centre,  or  bolt  e, 
secured  to  the  main  framing  at  the  driving  end  of  the  loom ;  ?,  is  a 
concuraion  break  lever ;  and  a,  the  weft  break  lever,  shown  in  plan  at 
fig.  2;  the  former  f,  being  rigidly  secured  to  a  lug  a,  cast  on  the  break, 
whilst  the  latter  lever  o,  is  aUowed  to  work  freely  on  the  bolt  e,  as  a 
fixed  centre.  This  lever  a,  has  a  step  or  shoulder  formed  upon  it  at  6, 
wUch  bears  against  a  corresponding  part  formed  upon  the  break,  so 
that  when  the  front  end  of  this  lever  is  depressed,  it  causes  the  breaJc  J, 
to  turn  slightly  upon  its  centre  or  bolt  e,  and  to  be  applied  against 
the  rim  of  the  break  wheel,  thereby  stopping  the  revolution  of  the  crank 
shaft.  As  the  weft  break  lever  works  loose  upon  the  bolt  e,  it  allows 
the  concussion  lever,  with  the  break  to  which  it  is  attached,  to  be 
brought  into  action  a  little  before  the  weft  break  lever  o,  is  acted  upon ; 
but  by  the  time  the  concussion  break  lever  e,  has  been  fully  depressed 
or  brought  into  action,  the  weft  break  lever  o,  is  released  and  drawn 
down  by  the  weight  h,  suspended  therefrom,  and  consequently  the 
breaking  action  of  the  concussion  break  lever  r,  is  assisted  and  in- 
creased by  the  weight  h  ;  i,  is  the  sliding  firog  (if  preferred,  the  ordi« 
nary  spring  frogs  may  be  used),  which  works  ^ong  the  top  of  the  rail 
a',  of  the  main  framing ;  it  extends  down  the  inner  side  of  the  rail  a^, 
and  has  at  this  part  two  guiding  snugs  cast  thereon,  which  work  in  a 
slot  d^  made  in  the  framing.  On  the  outer  side  of  this  rail  aS  there  is 
a  notched  vrasher  plate  k,  the  notches  of  which  fit  on  to  the  ends  of  the 
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BDugs.  A  bolt  OP  pin  passes  through  the  plate  k,  through  the  slot  in 
the  rail  a*,  and  througn  the  extended  portion  of  the  frog  on  the  inner 
side  of  the  rail  a*,  thereby  serving  to  secure  the  plate  k,  in  its  place. 
The  head  of  this  bolt  is  prolonged  so  as  to  form  a  pin  e,  projecting 
laterally  some  distance  beyond  the  face  of  the  plate  k.  Immediately^ 
under  this  pin  e,  is  situate  the  concussion  lever  p,  the  end  of  which  is 
inclined  upwards,  as  shown,  so  that  when  the  frog  with  the  pin.  e,  is 
moved  forward  by  the  usual  mechanism,  which  is  brought  into  play 
when  the  shuttle  does  not  box  properly,  as  shown  in  fig.  1,  the  pin  e, 
will,  by  sliding  along  the  inclined  end  of  the  concussion  lever,  depress 
that  lever,  and  so  apply  the  break.  Immediately  after  this  movement 
has  been  effected,  tne  weft  break  lever  is  released  and  brought  into 
action.  This  is  accomplished  by  means  of  the  arm  lS  cast  in  one  piece 
with  the  frog,  which  arm,  when  the  frog  is  pushed  forward,  strikes 
against  the  head  of  an  adjustable  screw  pin  m,  fitted  into  the  ordinary 
spring  handle  w,  and  consequently  releases  that  handle  from  its  detain- 
iog  notch,  and  allows  the  free  end  of  the  weft  break  lever  a,  to  descend 
and  assist  by  its  weight  in  applying  the  break.  The  free  end  of  this 
lever  g,  is  supported  upon  an  inclined  bracket  o,  fig.  3,  fitted  to  the 
spring  handle  K,  so  as  to  be  adjustable  thereon ;  and  to  this  bracket  is 
pivottedexcentrically  the  piece  of  metal/.  By  pivotting  this  piece/ 
excentrically,  so  as  to  give  greater  weight  to  the  lower  portion  thereof, 
it  always  assumes  a  vertical  position  when  at  rest,  and  serves,  when  in 
that  position,  as  a  prop  or  support  for  keeping  the  end  of  the  weft 
break  lever  elevatea  when  the  spring  handle  is  released  from  its  retain- 
ing notch,  and  consequently  the  break  remains  out  of  contact  with  the 
break  wheel,  as  the  weight  of  the  break  head  itself  causes  it  to  hang 
some  little  distance  below  the  periphery  of  such  wheel.     In  this 

J)osition  the  loom  is  free  to  be  turned  by  hand  when  required.  So 
ong  as  the  spring  handle  is  held  back  in  its  retaining  notch,  the  end  of 
the  wefb  break  lever  is  supported  and  kept  elevated  by  the  higher  por- 
tion of  the  incline  y,  on  the  bracket  o ;  but  so  soon  as  the  spring  handle 
is  released  from  its  retaining  notch,  it  moves  in  the  direction  of  the 
arrow,  carrying  with  it  the  mclined  bracket  o ;  and  consequently  the 
end  of  the  weft  break  lever  descends  to  nearly  the  bottom  of  the  in- 
cline y,  pushing  to  one  side  the  excentric  piece/  as  shown  in  dotted 
lines,  and  by  its  descent  applies  the  break,  the  weight  h,  giving  the 
necessary  pressure. 

Fig.  4  represents  a  sectional  plan  of  a  weft  fork,  constructed  accord- 
ing to  this  invention,  the  fork  p,  being  hinged  or  pivotted  upon  a 
tapered  pin  A,  in  lieu  of  upon  a  parallel  rivetted  pin  as  heretofore. 
One  or  both  ends  of  this  pm  are  screwed  parallel,  a  short  distance 
down,  as  shown  at  i,  in  the  detail  fig.  5 ;  these  screwed  portions  passing 
through  the  jaws  in  the  supporting  rod  q.  By  screwing  this  pin  for- 
wards or  bacKwards,  it  may  De  m^ie  to  fit  with  the  greatest  accuracy 
into  the  hole  or  socket  in  the  fork,  such  hole  being  topered  to  corre- 
spond to  the  taper  of  the  pin,  and  consequently  all  undue  looseness  or 
soaking  of  the  fork  is  obviated. 

The  patentees  claim,  '*  First, — ^the  general  construction  and  arrange- 
ment of  the  break-actuating  mechanism  of  power  looms,  as  described. 
Second, — ^the  combination  of  a  concussion  break  lever  and  a  weft  break 
lerer  with  one  front  break,  the  whole  being  arranged  and  made  to 
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operate  in  the  manner  and  for  tbe  purpose  described.  Third, — ^the 
application  and  use  of  the  peculiar  solid  bracket  or  support  for  the 
weft  break  lever  attached  to  the  spring  handle  of  a  power  loom,  for  the 
piurpose  described.  Fourth, — ^the  application  and  use  of  the  excentric^ 
bracket  or  support^  for  the  purpose  described.  Fifth, — the  applica-* 
tion  and  use  to  and  in  the  weft  forks  of  power  looms  of  a  tapered  joint, 
pin,  or  pivot,  having  one  or  both  of  its  ends  screwed  parallel  for  a  short 
distance,  for  the  purpose  described.** 


2b  Peter  Bebohaus,  of  Wichlinghausen^  near  Barmen^  Prussia,  for 
improvements  in  the  manufacture  of  ribbons,  and  in  the  mcichinery  or 
apparatus  used  in  such  manufacture. — [Dated  21st  Marcb,  1864. J 

This  invention  consists  principally  in  manufacturing  ribbons  in  a  pecu- 
liar form,  applicable  specially  to  the  formation  of  collars,  cuffs,  and 
other  articles,  and  trimmings  for  ladies*  dress.  The  ribbon,  instead  of 
being  woven  in  a  straight  strip,  as  hitherto  invariably  practised,  is  woven 
in  a  coil  or  helical  form,  so  that  all  that  is  necessary  to  form  a  colkr  or 
cuff  of  such  ribbon  is  to  cut  oif  the  required  length  and  hem  or  bind 
the  ends.  The  ribbons  are  woven  in  the  ordinary  ribbon  weaving  loom, 
but  instead  of  being  wound  on  to  a  straight  or  parallel  work  beam  or 
roller  as  usual,  each  ribbon  passes  through  a  pair  of  conical  fluted 
rollers,  which  are  driven  at  the  proper  speed  to  take  up  the  work  as  it  is 
woven,  the  rollers  being  pressed  together  by  weightea  levers.  It  will 
be  evident,  that  as  the  weaving  proceeds,  that  edge  of  the  ribbon  which 
pass^  between  the  larger  diameters  of  the  rollers  will  be  advanced 
quicker  than  the  other  edge  which  passes  between  their  smaller  dia- 
meters, and  hence  the  ribbon,  instead  of  being  straight,  will  be  woven 
in  a  circle,  and  wUl  hang  down  in  front  of  the  rollers  in  a  coil  or  helix, 
the  radius  of  the  curve  given  to  the  ribbon  being  determined  by  the 
amount  of  taper  given  to  the  rollers. 

The  figure  in  Plate  I.  represents  a  front  elevation  of  the  improved 
machinery  employed  for  the  purposes  of  this  invention,  a,  a,  are  a  pair 
of  conical  fluted  rollers,  mounted  in  suitable  standards  b,  b,  which  are 
fixed  to  the  breast  beam  of  the  ribbon  loom,  one  pair  of  these  rollers 
being  placed  in  front  of  each  division  of  the  loom.  The  rollers  a,  a', 
are  geared  together  by  spur  teeth  c,  c,  and  the  axle  of  the  lower  roller 
is  provided  with  a  spur  wheel  d,  d,  driven  by  a  similar  wheel  e,  e,  keyed 
upon  the  driving  shaft/,/,  which  extends  the  whole  breadth  of  the 
loom,  and  actuates  all  the  conical  fluted  rollers,  it  being  supported  in 
suitable  bearings  a,  y.  The  upper  roller  a,  is  kept  in  firm  contact  with 
the  lower  one  a*,  by  means  of  weighted  levers  h,  h,  which  press  upon 
the  brasses  or  bearmgs  that  carry  the  axle  of  the  upper  roller. 

The  patentee  claims,  "  Firstly,— the  novel  mode  of  manufacturing 
ribbons  in  a  continuous  curve,  as  above  described.  And,  Secondly, — 
the  employment  of  the  conical  work  rollers  in  pairs  (whether  fluted  or 
otherwise)^  in  the  manner  and  for  the  purpose  set  forth." 
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lb  EiCHABD  Abchibald  Bboohan,  o/*  Fleet-street,  for  an  unproved 
method  of  and  improved  apparatus  for,  revtvifying  animal  black, — 
being  a  communication. — [Dated  26th  March,  1864i.] 

This  inyention  consiBts  in  progressiyely  drying  and  heating  animal 
bkck  until  revivified,  and  then  in  cooling  the  same ;  and  the  improved 
apparatus  consists  of  an  oven  with  retorts  placed  horizontally,  and 
superposed ;  the  fire  being  inside  the  lower  retort,  and  the  upper  retort 
heated  by  flues  from  the  lower  retort.  The  top  of  the  apparatus  serves 
for  drying  the  black,  and  it  is  progressively  heated  by  passing  through 
passages  provided  for  that  purpose  around  the  upper  retort  and  be- 
tween it  and  the  flues  surrounding  it,  and  then  around  the  lower  retort 
and  its  flues.  On  leaving  this  passage,  the  black  is  revivified,  and  con- 
tinues on  into  a  cooling  chamber  furnished  with  cold  air  flues,  and 
traversed  by  air  pipes  bdow  the  lower  retort.  At  the  bottom  of  this 
chamber,  doors  are  provided,  through  which  the  revivified  black  is 
withdrawn.  The  retorts  may  be  made  either  with  single  sides,  and 
with  external  plates  to  form  the  passages  through  wluch  the  black 
passes,  or  they  may  be  made  with  double  sides  without  external  plates, 
in  which  case  the  black  passes  through  the  passages  formed  by  the  two 
■ides. 

In  Plate  I.,  fig.  1  is  a  vertical  section  taken  through  two  horizontal 
superposed  retorts  of  an  apparatus  constructed  according  to  this  inven- 
tion. In  this  arrangement  the  retorts  have  only  single  sides.  Fig.  2 
is  a  transverse  vertical  section  of  a  similar  apparatus,  with  the  retorts 
formed  with  double  sides ;  fig.  8  is  a  longitudinal  vertical  section, 
through  the  line  i  and  2  of  fig.  2.  a,  is  the  lower  retort,  which  receives 
the  flame  and  products  of  combustion  from  the  fire-places  (fig.  3) ; 
B,  B,  figs.  I  and  2,  are  fines  into  which  the  products  of  combustion 
pass  from  the  retort  A ;  c,  c^  are  plates  or  divisions  of  iron,  or  of 
refractory  material,  forming  one  side  of  the  flues.  In  the  arrange- 
ment represented  in  figs.  2  and  3,  these  plates  are  replaced  by  the 
second  or  double  side  of  the  retorts,  n,  is  the  upper  retort,  which 
is  heated  by  the  products  of  combustion  passing  through  the  flues 
B,  6,  and  E,  E ;  F,  f,  are  other  flues  in  which  the  products  of  com- 
bustion circulate  before  passing  off  into  the  chimney  o;  these  flues 
heat  the  top  h,  of  the  apparatus  on  which  the  animal  black  to 
be  revivified  becomes  dried  before  being  heated  in  the  apparatus,  as 
about  to  be  described.  The  black  is  introduced  into  the  apparatus 
by  the  orifices  i,  and  becomes  progressively  heated  in  passing  down 
through  the  passages  j,  j,  and  i*,  l  ;  by  the  time  it  reaches  the 
bottom  of  the  passages  l,  i«,  it  has  become  sufficiently  heated  to  effect 
its  revivification,  it  then  falls  into  a  cooling  chamber  m,  surrounded 
with  cold  air  flues  n,  zr.  o,  o,  are  plates,  with  doors  f,  through  which 
the  revivified  black  is  withdrawn ;  q,  q,  are  passages  for  waggons  for 
carrying  awav  the  black  as  it  leaves  the  chamber  h  ;  b,  b,  are  air 
pipes  (of  which  there  may  be  one  or  more)  terminating  in  the  fire-place, 
and  tnrough  which  a  current  of  cold  air  is  kept  up  by  the  draught 
through  the  fire. 

The  patentee  claims,  '*  Firstly, — constructing  apparatus  for  revivify- 
ing animal  black,  in  which  the  drying  and  heating  of  the  black,  until 
revivified,  are  performed  progressively  in  passages  surrounding  tiie  re« 
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torts,  and  in  wUch  the  black,  after  renvification,  is  cooled  in  a  cooling 
ehamber,  all  sabstantiaUv'  in  manner  described.    Secondly, — constrnct- 
i  vifying * 


ing  apparatus  for  reyiyir^g  animal  black  with  two  horizontal  super- 
poaed  retorta,  the  interior  of  the  lower  of  which  is  submitted  to  the 
action  of  the  fire,  as  described." 


To  JoHK  James  LinrDY,  of  Leith,  and  Bobbbt  Ibyiitb,  of  Mussel- 
hwyhf  North  Britain,  for  improvomentM  in  the  manufacture  of  paper, 
—[Dated  Ist  April,  1864.] 

This  invention  relates  to  the  application  and  use,  in  the  manufacture 
of  paper,  of  certain  natural  products  or  chemical  compounds,  for  the 
parpose  of  imparting  to  the  manufactured  product  a  hard,  smooth,  and 
nnasur&ce. 

One  improvement  consists  in  the  use  of  the  silicates  of  magnesia  in 
the  manufacture  of  paper,  commercially  known  under  the  names  of 
talc  and  steatites  or'soapstones.  These  materials,  after  being  finely 
powdered  or  levigated  with  water,  are  used  in  the  manufadoire  of 
paper,  in  suitable  proportions  for  producing  the  required  smoothness 
of  surface. 

A  similar  result  may  also  be  obtained  by  the  application  and  use  of  the 
silicates  of  lime,  or  by  the  combination  of  two  or  more  substances  which 
will  produce  these  silicates,  and  serve  to  retain  them  in  the  PApor  when 
mixed  with  the  pulp  during  the  process  of  manufacture.  The  silicate 
of  lime  or  the  silicate  of  magnesia,  or  the  two  combined,  may  be  mixed 
with  farina,  starch,  or  with  the  size  used  in  paper-making.  Or,  in  lieu 
ofthiscombination,  the  silicates  may  be  mixed,  prior  to  being  used, 
with  finely-powdered  alabaster  or  gypsum,  and  known  commercially  as 
"  mineral  wnite,"  "  pearl  white,"  "  terra  ^ba,"  or  with  "  pearl  harden- 
uigt"  to  produce  the  desired  result.  By  these  means  a  very  superior 
finish  is  imparted  to  the  manufactured  product. 

The  invention  is  not  confined  to  the  sole  use  of  the  silicates  of  maff- 
nesia  and  silicates  of  lime  above  named,  but  analogous  silicates,  sudi 
as  asbestos,  greenstone,  hornblende,  mica,  serpentine,  or  other  similar 
substances,  whether  used  after  pulverising  or  levigation,  mixed  or 
unmixed  with  farina,  starch,  size,  gypsum,  alabaster,  mineral  white, 
pearl  white,  terra  alba,  or  pearl  hardening  may  be  used.  The  quantity 
of  these  substances  which  give  the  best  result  in  practice  are  from 
fifteen  to  twenty  per  cent,  of  the  paper  produced. 

The  patentees  claim, ''  the  application  of  the  hereinbefore  mentioned 
inbstanoes  to  the  manufacture  of  paper,  the  quantity  to  be  used  vary- 
ing with  the  thickness  and  smoothness  desired." 


To  BiCHABD  JoHK  Edwabds,  of  Bow^  JUSdHeeex,  for  improvements  in 
the  mode  of  toughening  papers  and  other  substances^  to  render  them 
sidtablefor  the  application  of  abrasive  substances,  and  for  other  pur* 
poses,  am  in  apparatus  used  in  suchmanitfacture. — [Dated  2nd  April, 
1864.] 

Ix  order  to  toughen  paper  and  other  fabrics,  to  adapt  them  to  receive 
ahnuuTe  subatsnoesy  the  patentee  places  fibrous  aubstances  between 
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two  or  more  lasers  or  thicknesses  of  paper  or  other  substances,  not 
previously  carded  or  spun.  The  substances  preferred  for  this  purpose 
are  manilla,  jute,  the  inner  bark  of  trees,  the  fibrous  portions  of  v^;e- 
tables,  leaves  of  plants,  grasses,  wood  shavings,  and  such  Uke.. 

In  order  to  prepare  the  inner  bark  of  trees,  they  are  split  into  minute 
shreds,  in  the  following  manner : — A  number  of  exquisitely  thin  steel 
knives,  or  very  fine  round  steel  blades  or  wire,  are  placed  in  a  frame- 
work fixed  on  a  table  j  then  apiece  of  the  inner  bark  is  placed  upon  the 
knives  or  wire  blades  and  drawn  along  the  knives,  which  operation 
produces  shreds  of  a  uniform  width  or  thickness,  according  to  the  dis- 
tance at  which  the  knives  are  set  apart.  The  manilla,  or  jute,  or  the 
shreds  of  the  inner  bark  of  trees,  the  patentee  stretches  upon  frames, 
and  whilst  secured  thereto  he  applies  sheets  of  paper  on  each  side  of 
the  fibrous  substances,  the  paper  having  been  previously  coated  with 
a  glutinous  or  adhesive  substance ;  ho  then  cuts  the  fibrous  substance 
away  at  the  edge  of  the  paper,  and  so  sets  at  liberty  from  the  frame 
the  paper  and  fibrous  substances.  The  papers  thus  toughened  are 
placed  m  a  screw,  hydraulic,  or  other  press,  and  subjected  to  consider- 
able pressure  while  m  a  wet  state,  between  wirework,  or  india-rubber, 
or  gutta-percha,  previously  indented  on  one  side,  and  a  plain  metal 
plate  on  the  other  side  of  the  sheet,  for  the  purpose  of  giving  a  flat 
surface  to  one  side,  and  giving  the  material  the  appearance  of  cloth  on 
the  other  side.  After  being  in  the  press  a  short  time,  say  fifteen 
minutes,  the  sheets  are  removed  and  hung  up  to  diy.  When  dry  they 
are  taken  down,  and  the  edges  are  trimmed.  The  paper  so  prepared 
and  toughened  is,  when  required  to  be  used  for  letter  envelopes  op 
writing  surfaces,  usually  calendered. 

Another  mode  of  carrying  out  the  invention  is,  to  weave  the  shreds 
produced,  as  before  described,  from  the  inner  bark  of  trees,  into  a  cloth 
or  fabric,  and  to  place  one  or  more  sheets  of  paper,  previously  coated 
with  gluten  or  other  adhesive  substance,  on  each  side  of  the  fabric  so 
produced,  and  to  pass  the  whole  between  rollers  to  produce  the  com- 
pression, and  then  over  steam  cylinders  to  dry. 

According  to  another  mode,  the  patentee  grinds  up  fibrous  sub- 
stances, and  distributes  them  on  paper  previously  charged  with  a  gluti- 
nous substance.  He  then  passes  the  material  so  prepared  between 
iron  cylinders,  and  hangs  it  up,  or  passes  it  over  steam  or  other  heated 
surfaces  to  dry. 

The  frames  on  which  the  various  fibrous  substances  are  stretched  are  so 
constructed  as  to  admit  of  a  series  of  small  metal  plates  being  inserted 
in  grooves  made  in  the  frame.  Some  of  these  plates  are  indented  or 
engraved  on  their  surface,  others  of  them  b6ing  covered  with  india- 
rubber  or  other  elastic  substance.  These  plates  vary  in  thickness, 
according  to  the  distance  at  which  the  toughening  material  is  to  be  in- 
serted between  the  plates,  and  are  held  apart  until  the  paper  or  other 
material  is  pl&ced  upon  the  shreds  or  strings  forming  the  toughening 
material.  The  indented  or  engraved  plates,  and  those  covered  with 
india-rubber  or  other  elastic  substance,  are  held  in  an  upright  position 
in  the  frames  by  means  of  screws  or  springs  fixed  in  the  frames,  which 
are  tightened  by  turning  the  screws  so  as  to  hold  the  shreds  or  string 
of  toughening  material  m  tension  whilst  the  paper  or  other  material  is 
appHeo.    Cotton  or  other  fibres,  or  pulped  fubstanoes  to  be  felted 
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together,  may  be  atrengtbened  in  like  manner,  b^  immersing  the  framea 
with  the  shreds  upon  them,  in  liquid  pulp, — taking  up  upon  the  shreds 
the  desired  quantity  of  pulp  to  form  a  sheet  of  paper  or  material  upon 
and  intermixed  with  the  shreds. 


To  William  Holbbook,  of  Dukestreet,  Bloomtbury,  for  improvefnentt 
in  apparatus  for  hair  brushing, — [Dated  the  3lBt  March,  1864.] 

Ik  constructing  apparatus  for  brushing  hair,  according  to  this  invention, 
the  brushes  are  formed  of  a  series  or  rows  of  bristles,  of  any  desired 
number,  on  a  circular  or  polygonal  hollow  shaft  set  between  two  quilled 
handles,  one  of  which  contains  a  spiral  spring,  enclosing  and  being  fixed 
to  a  spindle,  the  continuation  of  the  spindle  passing  through  the  centre 
of  the  brush,  and  fitting  the  sauare  or  other  bore  thereof ;  the  other 
end  of  the  spindle  is  provided  with  a  screw  thread,  on  to  which  the 
opposite'  handle  is  attsu^hed.  Or,  in  lieu  of  the  spiral  spring  in  the 
handle,  a  narrow  helical  or  spiral  spring  may  be  enclosed  m  a  circular 
box  at  the  end  of  the  brush,  oetweeu  it  and  the  handle.  In  both  cases, 
to  wind  up  the  springs,  it  will  be  necessary  to  use  a  ratchet  wheel  and 
pawl,  so  tnat  the  springs  may  be  wound  up,  and  the  brush  placed  on 
one  side  readv  for  use.  When  it  is  desired  to  apply  the  brush,  it  is 
held  by  both  bandies,  and  the  pawl  is  disengaged  by  means  of  a  thumb- 
piece,  in  order  to  afford  rotary  motion  to  the  brush ;  the  speed  being 
controlled  by  a  friction  break,  actuated  by  the  hand  of  the  operator. 
The  handles  may  be  made  of  thin  metal,  for  the  sake  of  strength  and 
lightness ;  and  where  the  spring  is  contained  in  a  box,  such  box  may  be 
prolonged,  in  order  to  enclose  a  series  of  toothed  wheels  similar  to 
clockwork,  for  the  purpose  of  regulating  the  rotary  motion  of  the  brusk 
The  patentee  claims,  "  the  method  of  actuating  rotating  or  revolving 
hair  brushes  by  the  application  of  springs  in  combination  with  regu- 
kting  wheels,  as  described." 


To  'DxvJXL  West,  of  Egremoni-flaee^  Suatoji^roadf  for  improvements 
in  ^re-proof  railway  vanSy  trucks,  and  carriages,  and  in  fwe-proof 
eases  for  the  reception  of  goods  or  merchandize  to  he  conveyed  by 
miZtoay.— [Dated  18th  May,  1864.] 

The  object  of  this  invention  is  to  provide  a  safe  means  of  conveyance 
upon  railways  for  combustible  goods  or  merchandize.  To  this  end,  the 
patentee  constructs  closed  vans  or  carriages  of  sheet  or  plate  iron, 
copper,  zinc,  or  other  metal  sufficiently  thin  to  secure  lightness,  in 
which  vehicles  the  goods  may  be  readily  packed,  and  from  which  they 
may  as  readily  be  discharged.  He  also  constructs  fire-proof  metal 
cases  for  containing  goods  or  merchandize,  to  be  transported  on  rail- 
ways, and  fitted  upon  railway  trucks  provided  to  receive  them,  and  by 
this  means  secures  the  goods  from  accident  by  fire. 

In  Plate  II.,  fig*  1  is  a  side  elevation,  partly  in  section,  of  the  im- 
proved fire-proof  van.  a,  a,  are  plates  of  sheet  metal  (which  may  be 
corrugated  instead  of  flat,  to  give  increased  strength  to  the  structure, 
if  thought  desirable),  forming  the  sides  aud  ends  of  the  van.    These 
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palates  are  connected  together  by  being  rivetted  at  their  edges  to  ver- 
tical and  transverse  bars  of  iron  h,  h ;  and  at  the  angles  angle-bar 
iron  c,  e,  is  employed  for  connecting,  by  means  of  rivets,  the  sides  and 
ends  together  and  to  the  frame  or  floor  J,  of  the  van.  For  convenience, 
the  sides  and  ends  of  the  van  may  be  composed  of  detachable  panels  or 
pieces  fastened  together  at  the  four  angles  of  the  body,  and  at  their 
edges  by  bolts  and  nuts;  so  that  when  separate,  they  would  lie  in  small 
compass,  and  upon  being  conveyed  to  a  aistant  place  may  be  readily 
fastened  together  to  form  the  body.  The  roof  or  top  of  the  van  is 
formed  of  curved  metal  plates  e,  e,  the  edges  of  which  overlap  the  one 
the  other,  as  shown.  The  ends  of  these  plates  are  secured  by  bolts 
and  nuts  to  longitudinal  angle  iron  bars,  and  the  end  plates  e*,  0*,  are 
further  secured  by  bolting  them  to  a  curved  nngle-iron  rib  y,  affixed  to 
the  ends  of  the  van  at  the  upper  edge  thereof.  This  arrangement 
admits  of  the  roof  being  opened  by  the  removal  of  sections  of  the  covering 
plates,  for  the  admission  of  the  goods  which  majr  require  (as  in  the  case 
of  cotton,  hemp,  or  other  fibre,  not  previously  formed  into  bales)  being 
packed  tightly,  to  be  trampled  into  a  compact  mass.  Internal  stays  or 
rods  of  iron,  from  side  to  side,  would  sustain  the  expansive  pressure 
from  within,  caused  by  treading  the  goods  compactly  down.  In  the 
Bides  of  the  van,  hineed  doors  h,  A,  are  provided,  or  it  may  be  sliding 
doors  or  shutters,  which  are  te  be  securely  closed  and  fastened  when 
the  van  is  laden,  and  may  be  used  for  removing  the  goods  when  they 
have  arrived  at  their  destination. 

Fig.  2  shows^  in  side  elevation,  a  truck  fitted  vdth  a  series  of  fire- 
proof cases,  according  to  the  second  part  of  the  invention.  The  cases 
may  be  of  any  convenient  form  suitaole  for  the  reception  of  the  goods 
or  merchanduse  intended  to  be  transmitted  from  place  te  place.  They 
are  made  cylindrical,  and  of  sheet  iron,  or  other  metaJ,  rivetted  to- 
gether. At  the  upper  end  of  these  cases  »,  t,  are  lugs  »*,  which  pro- 
ject through  slots  cut  in  metal  covers  k;  and  bars  /,  passed  through  the 
lugs,  serve  to  secure  the  covers  in  their  places.  According  to  the 
different  sizes  of  these  cylindrical,  square,  or  other  shaped  cases,  a 
given  number  of  them  would  contain  the  full  and  proper  load,  in  tons, 
for  a  van,  truck,  or  carriage,  the  dimensions  of  which  might  be  larger 
or  smaller,  to  suit  particular  convenience.  The  cases  being  filled  with 
goods,  previously  to  their  being  loaded  for  conveyance,  are  to  be  placed 
on  the  fioor  of  the  carriage,  and,  by  meaas  of  a  protecting  chain  «i, 
supported  by  standards  n,  from  the  carriage  frame,  the  cases  will  be 
maintained  in  position  during  the  transit.  Cleats  can  be  fixed  on  the 
floor  to  prevent  the  cases  from  moving. 

The  patentee  claims,  "  constructing  fire-proof  railway  vans,  trucks, 
and  carriages,  and  cases  for  the  reception  of  goods  or  merchandize,  in 
the  manner  described.'* 


To  Gbobox  Pabbt,  of  the  Ehhw  Vale  Iron  Worke,  Monmouthshire,  for 
improvements  in  the  treatment  of  slay,  or  the  cinder  of  blast  furnaces, 
for  the  purpose  of  utilizing  the  same.--[Datei  25th  February,  ISW.] 

Thx  object  of  this  invention  is  to  utilize  the  slag  or  cinder  obtained 
from  blastfurnaces,  in  a  more  economical  manner  than  heretofore.  In 
preparing  it  for  use,  it  has  been  usual  to  reduce  the  slag  or  cinder 
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fix>m  the  blocks  (in  which  form  it  solidifies)  to  powder,  by  means  of 
stampers  or  mills,  which  process  is  very  expensive,  by  reason  of  tlie 
power  consumed  in  the  operation.  To  eftect  an  economy  in  the  re- 
duction of  the  slae  or  cinder,  it  is  proposed  to  apply,  below  the  shute 
or  gutter  along  which  it  runs  from  the  furnace,  jets  of  steam,  or  super- 
heated steam ;  or  jets  of  air  or  water  might  be  employed.  The  jets 
should  take  the  form  of  a  thin  sheet,  and  be  directea  so  as  to  strike 
into  the  descending  stream  of  fluid  cinder.  The  fluid  cinder,  thus  acted 
upon,  will  be  driven  forward  by  the  mechanical  force  of  the  jet,  and  be 
thereby  caused  to  assume  the  form  of  threads  as  it  cools  in  falling  through 
the  air ;  which  threads,  by  intermingling,  present  an  appearance  not 
unlike  coarse  wool.  By  thus  ensuring  a  very  fine  division  of  the  cinder, 
it  can  be  reduced  to  powder  by  subjecting  it  to  agitation  in  a  barrel,  in 
contact  with  shot,  or  by  any  other  ordinary  crushing  appliance,  requir- 
ing little  power  for  working  the  same ;  or  by  simply  ramming  down  the 
blown  slag  in  the  act  of  packing  it  in  casks  for  transport,  it  will  be 
sufficiently  reduced  for  many  purposes. 

The  powdered  slag  or  cinder  may  be  used  in  the  manufacture  of 
bricks,  artificial  stone,  or  cements,  or  employed  with  advantage  as  a 
mineral  manure ;  it  having  been  found  to  contain  soluble  silicates  of 
potash,  lime,  and  magnesia,  with  alumina^  oxide  of  iron,  manganese, 
and  sulphur.  The  patentee  remarks,  that  he  also  proposes  to  utilize 
old  cinder  or  slag  by  remelting  it,  and  treating  it  in  the  manner  above 
described. 

Ordinary  steam  is  used  for  efiecting  the  mechanical  disintegration,  or 
breaking  up  of  the  slag,  a?  it  may  be  readily  obtained  from  the  blast 
engine  boiler,  and  a  pressure  of  from  10  to  12  lbs.  is  found  sufficient 
for  the  purpose.  The  pressure  may,  however,  be  regulated  by  a  cock. 
The  form  of  jet  most  convenient  resembles  that  well  known  as  the 
**  bat-wing  "  burner,  used  in  gas  burning,  the  slit  being  -ji^  of  an  inch 
wide,  by  2  to  3  inches  long,  according  to  the  quantity  of  slag  flowing 
from  the  blast  furnace.  The  size  of  jet  and  pressure  required,  however, 
to  produce  the  best  efiect,  is  soon  found  by  a  little  practice.  The 
steam  may  be  conveyed  to  the  descending  stream  of  slag  through  an 
arrangement  of  ordinary  gas  pipes,  with  joints  and  elbows,  turning 
so  that  the  orifice  shall  come  a  couple  of  inches  behind  the  stream  of 
slag.  The  steam  may  be  allowed  to  escape  from  a  slit  cut  in  the  pipe 
itself,  or  a  row  of  small  jets  of  a  circular  or  oval  form  may  be  used. 
When  the  jets  and  the  pressure  are  properly  adjusted,  the  "blown" 
slag  will,  in  great  part,  be  reduced  to  a  fibrous  state,  resembling  coarse 
wool,  and  it  will,  therefore,  be  liable  to  be  carried  away  by  any  passing 
current  of  air.  To  prevent  this,  and  more  especially  when  jets  of  air 
are  used  to  efiect  the  reduction  of  the  slag,  it  becoines  necessary  to 
form  a  chamber  in  front  of  the  blast  furnace,  to  receive  the  fibrous 
material.  This  chamber  should  be  of  a  taper  form,  and  may,  from 
time  to  time,  be  emptied  by  a  cradle,  as  is  commonly  done  in  discharg- 
ing coke  ovens,  or  in  any  other  convenient  manner. 

The  less  reduced  particles  of  the  blown  slag  assume  the  form  of  shot. 
When  the  reduced  slag  is  intended  for  use  as  a  manure  for  top 
dressings,  it  is  evident  it  must  be  brought  to  a  powder,  but .  otherwise 
the  blown  slag  may  be  dug  or  ploughed  into  the  soil  with  little  pre- 
paration. 
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The  patentee  claims,  "  the  disiategratin^  or  breaking  up  of  blasfc 
fnrnace  sla^  or  cinder,  by  subjecting  it,  while  in  a  fluid  state,  to  jets 
of  steam,  air,  or  water,  in  the  manner  above  described.'* 


To  Bdwabd  Joseph  William  Pabnacott,  of  Douro-street^  Fakfield'  ' 
road,  Boujyfor  improvements  in  the  manufacture  of  wheels  or  tooUfor 
grinding  and  polishing  surfaces, — [Dated  27th  April,  1861}.] 

This  invention  relates  to  a  novel  mode  of  preparing  grinding  and 
polishing  wheels,  composed  of  emery  or  other  grit,  and  a  binding 
material ;  whereby  their  efficiency  and  durability  will  be  greatly  in- 
creased. 

In  making  a  grindine  or  cutting  wheel,  a  compound  is  prepared  by 
mixing  together  ground  emery,  stone,  grit,  and  pounded  chnker,  or 
other  suitable  cutting  substance,  with  gold  size  and  litharge,  or  white 
lead,  which  serve  to  bind  the  grit  and  harden  the  compound ;  and  to 
this  mixture,  while  in  a  plastic  state,  is  added  a  portion  of  lamp  black 
or  ivory  black,  which  serves  to  color  the  product  and  to  separate 
somewhat  the  granules  of  cutting  substance  employed.  The  propor- 
tions of  these  materials  may  vary,  but  the  following  produce  a  good 
result : — take  of  fine  emery,  2  lbs.  8  oz. ;  stone  grit,  obtained  from  the 
stone-mason's  yard,  1  lb.  8  oz. ;  clinker  dust,  8  oz ;  lamp  black  or  ivory 
black,  8  oz. ;  ^old  size,  2  oz. ;  and  litharge,  3  oz.  Tiiis  compound, 
when  thoroughly  combined,  is  submitted  to  great  pressure  in  a  metallic 
mould,  suitably  shaped  to  produce  a  wheel  of  the  required  shape  and 
size.  For  moulding  a  wheel  of  the  form  of  a  square-edged  disc,  for 
example,  a  divided  ring,  having  lugs,  is  provided  to  receive  screw  bolts, 
for  holding  the  parts  together  and  permitting  of  the  ring  being  opened 
when  required.  The  inner  diameter  of  this  ring  is  turned  to  correspond 
to  the  diameter  of  wheel  required  to  be  moulded,  and  to  the  under 
side  of  the  ring  is  applied  a  plate,  the  two  being  secured  together  by 
screw  bolts.  This  plate,  wnich  forms  the  bottom  of  the  mould,  is 
provided  with  a  central  stud  or  core,  for  moulding  a  central  hole  in  the 
wheel,  to  receive  the  wheel  spindle.  The  mould  is  placed  on  the 
plunger  of  the  hydraulic  press,  and  immediately  below  a  fixed  block, 
which  is  intended  to  enter  the  mould  and  impart  the  pressure  to  the 
compound.  Before  placing  the  Compound  in  the  mould,  a  disc  of  tin 
is  dropped  therein,  and  this  is  covered  with  a  disc  of  wet  brown 
paper ;  the  sides  of  the  mould  are  next  dusted  over  with  powdered 
black  lead,  to  prevent  adhesion ;  a  measured  quantity  of  the  compound- 
sufficient  say  to  produce  a  wheel  of  half  an  inch  in  thickness — ^is  then 
inserted  in  the  mould.  Over  this  is  laid  a  disc  of  wet  brown  paper,  of 
the  diameter  of  the  mould,  and  above  the  paper  is  placed  a  loose  disc 
of  tin  of  the  same  diameter,  and  hydraulic  pressure  is  then  appHed. 
On  removing  the  mould  from  the  press,  the  metal  discs  will  come  out 
with  the  moulded  wheel,  and  thus  ensure  its  easy  delivery. 

The  pressure  found  sufficient  for  a  wheel  of  6  inches  diameter  is 
about  70  tons,  a  proportionate  increased  pressure  being  required  for 
liu!^er  surfaces.  Wheels  thus  produced  are  to  be  subjected  to  a  heat  of 
from  SOO**  to  400*  Fahr.,  in  any  suitable  construction  of  drying  stove, 
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for  about  two  hours,  by  which  means  the  ageing  or  drying  of  the  wheels 
is  expedited. 

To  produce  what  is  termed  a  "soft  wheel,"  suitable  for  sharpeiiing 
saws  (for  which  operation  a  wheel  is  required  that  will  not  jar  against 
the  saw  teeth),  it  is  preferred  to  use,  in  place  of  the  gold  size,  a  vege- 
table gum,  known  as  yalata  in  the  market.  In  this  case,  the  use  of 
Htharee  or  white  lead  is  omitted ;  and  although  the  consolidation  of 
the  wneel  is  effected,  as  in  the  former  instance,  by  pressure  in  an  iron 
mould,  a  slight  pressure  by  comparison  is  employed ;  that  is  to  say,  to 
a  wheel  of  12  inches  in  diameter  and  i  of  an  inch  thick,  a  pressure 
of  about  16  tons  only  is  applied.  The  proportions  of  the  above-named 
materials  which  have  been  found  to  give  a  good  result  are — fine  emery, 
1  lb.,  stone  grit  or  masons'  dust,  2  Ids.,  clinker  dust,  4  ozs.,  lamp  black 
or  ivory  black,  1  oz.,  and  valata,  4  ozs.  The  heat  of  the  drying  stove  to 
which  the  soft  wheels  are  to  be  subject,  will  be  in  general  about  350° 
Fahr. 

To  prepare  a  buffing  or  polishing  wheel,  the  finest  kind  of  emery  is 
used,  with  fine  Bikton  grit  and  cbnker  dust  combined  with  gold  size, 
in  about  the  proportion  or  rather  less  than  that  stated  above ;  lamp 
black  or  ivory  black  and  litharge  being  used  as  before ;  or  in  lieu  of 
litham,  burnt  copperas.  This  compound,  when  well  mixed,  is  moulded 
as  before  explAined,  it  being  submitted  to  about  the  pressure  above 
mentioned  for  the  "  soft  wheel "  in  iron  moulds,  in  order  to  obtain  the 
reouired  consolidation  of  the  compound. 

The  patentee  claims,  "  the  process  or  processes  above  described  for 
manu&cturing  grinding  and  polishing  tools." 


To  Joseph  Stsa^ko^ak  Richa.b])SON,  of  Waterford,  Ireland,  for  im- 
provements  in  preparing  the  careases  of  pigs  and  other  animals  for 
curing.— [BsLtod  7th  April,  1864.] 

Ik  preparing  the  carcases  of  pigs  and  other  animals  for  curing,  it  is 
important  that  they  should  after  death  be  cooled,  and  their  surfaces 
dned  as  speedily  as  possible. 

Now  this  invention  consists  in  subjecting  the  carcases  of  pigs  and 
other  animals  to  streams  of  atmospheric  air  artificially  produced,  in 
order  to  cool  and  set  the  flesh,  and  to  carry  off  the  natural  moisture 
from  the  surfaces.  For  these  purposes  an  enclosed  building  or  cham- 
ber is  used,  having  a  perforated  floor,  or  perforated  pipes,  to  permit 
streams  of  fresh  air  to  oe  forced  into  the  room  by  a  fan  or  other  blow- 
ing apparatus.  Openings  are  also  formed  at  the  upper  or  other  parts 
of  the  building  or  chamoer,  to  admit  of  the  free  passage  away  of  the 
atmosphere  from  the  chamber,  as  fresh  streams  of  air  are  forced  into  it 
by  the  fan  or  other  blowing  apparatus.  Or,  in  place  of  forcing  the 
fresh  atmospheric  air  into  the  cnamber,  a  like  effect  may  be  produced 
by  withdrawing  the  air  therefrom  by  means  of  a  fan  or  other  appa- 
ratus— the  outer  air  being  permitted  to  pass  into  the  chamber  by  nume- 
rous perforations  or  small  passages  through  the  floor  or  other  parts 
thereof,  or  through  perforated  pipes  or  other  conduits.  The  fresh 
atmospheric  air,  thus  applied  through  numerous  small  passages,  may  be 
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taken  direct  from  the  outer  atmosphere,  or  it  may  be  cooled  by  the 
use  of  ice  or  other  means.  One  metliod  of  cooling  the  air  to  be  forced 
or  drawn  through  such  building,  is  to  cause  the  air  to  pass  through 
tubes  surrounded  by  cold  pickle,  or  it  may  be  ice ;  or  the  air  may  be 
depriyed  of  its  moisture  by  being  passed  through  or  over  the  surface 
of  lime  or  other  material  having  an  affinity  for  moisture,  and  in  some 
cases  may  be  dried  by  being  heated,  particularly  when  there  is  much 
damp  in  the  atmosphere.  Gases  of  an  antiseptic  character,  such  as 
sulphurous  acid  gas,  or  nitrous  acid  gas,  may  be  employed  in  addition 
to  the  supply  of  atmospheric  air  for  cooling,  and  for  the  purpose  of 
preventing  decomposition.  As  soon  as  the  animals  are  killed,  tne  car- 
cases are  suspended  in  the  chamber,  and  subjected  to  the  action  of  a 
quickly  changing  atmosphere,  till  the  flesh  is  cooled  and  set,  and  the 
surfaces  dried. 


To  Datid  Moselkt,  ofArdwici^  Manchester,  for  improvements  in  the 
manufacture  of  cloths  composed  of  vs)ven  or  felted  fabrics  or  fibrous 
substances  combined  with  india-rubber,  gutta-percha,  or  batata,  or  any 
of  their  compounds.— [D&teA  8th  April,  ISdi.] 

This  invention  relates  to  the  inlaying  or  tessellatin^  of  doth  in  a 
variety  of  colors  and  patterns,  so  as  to  render  it  suitable  for  floor- 
cloths, table  mats,  and  for  various  other  uses. 

The  mode  of  operation  is  as  follows : — A  piece  of  woven  or  felted 
doth  of  woollen,  cotton,  flax,  or  other  fibrous  substance,  is  coated 
with  india-rubber,  gutta-percha,  or  balata,  or  their  compounds,  by 
means  of  rollers,  or  by  spreading,  in  a  state  of  solution,  the  india- 
rubber,  gutta-percha,  or  balata,  or  their  compounds,  colored  with 
Vermillion,  indigo,  chrome,  metallic  oxides,  or  any  other  coloring 
matters.  The  prepared  cloth  is  then  cut,  by  means  of  a  knife,  or  by 
a  screw  press  or  otherwise,  into  diflferent  shapes  and  forms,  such  as 
octagons,  hexagons,  circles,  or  any  other  patterns  or  designs.  The 
pieces  or  patterns  so  cut  are  then  placed  upon  a  piece  of  linen  or 
other  doth  made  adhesive  by  means  of  india-rubber,  glue,  or  any 
suitable  gelatinous  or  glutinous  substance,  so  as  to  form  different 
patterns  or  designs  in  imitation  of  tiled  floors.  After  a  sufficient 
number  of  pieces  or  patterns  have  been  put  together  to  make  the 
length  and  width  required,  the  whole  is  passed  between  rollers,  so 
as  to  make  the  joints  perfectly  even  and  good.  In  order  to  render 
the  tessellated  cloth  unaffected  by  heat  or  cold,  it  is  vulcanized  either 
by  steam  or  water  in  the  manner  known  as  "Bbncock's"  process, 
or  bjr  saturating  it  with  a  solution  of  bisulphuret  of  carbon  and 
chlonde  of  sulphur,  in  the  manner  known  as  "  Farkes*s  '*  process, 
but  it  is  sometimes  found  advantageous  to  leave  it  in  its  unvulcanized 
state. 

Instead  of  coating  the  cloth  with  pure  or  unadulterated  india^ 
rubber,  it  may  be  mixed  by  means  of  a  masticator,  or  by  rollers, 
with  cotton,  woollen,  flax,  hair,  or  other  fibres,  minerals,  metallic 
oxides,  cork,  or  other  substances,  according  to  the  purpose  for  which 
the  cloth  is   to   be  applied.     When  great  substance  or  strength  is 
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required,  more  than  two  thicknesses  of  doth  are  combined  together 
as  aboTO  described.  In  some  cases  no  cloth  is  requisite,  but  the 
india-rubber,  gutta-percha,  or  balata,  or  their  compounds,  are  com*- 
bined  with  fibrous  substances  alone.  Or  the  surtace  of  the  cloth 
maj  be  printed  in  imitation  of  the  tessellated  cloth  by  the  ordinary 
block  printing  process,  or  by  rollers ;  and  a  solution  of  india-rubber  or 
of  oil  or  other  varnish  being  used  to  print  in  different  patterns  and 
colors  upon  the  cloth  covered  with  caoutchouc,  gutta  *  percha,  and 
balata,  or  other  compounds. 

The  patentee  claims,  ''the  manufacture  of  compound  cloth  com- 
posed of  woven  or  felted  fabric  or  fibrous  substances  as  a  ground  or 
foundation,  and  ornamented  in  imitation  of  inlaid  or  tessellated  work, 
b^  the  application  thereto  of  various  patterns  and  designs  in  detached 
pieces,  or  by  printing,  as  described.'* 


To  BEiforr  Xavteb  Bichabd  and  Baymokd  Badissok,  of  Lyons, 
France^  for  improvements  in  the  tMtnufacture  of  gold  and  silver 
frir<?.— [Dated  9th  April,  1864.] 

Iv  manufacturing  gold  and  silver  wire  according  to  this  inventioui  the 
metal  is  cast  into  an  ingot,  which  is  pierced  through  the  centre  of  its 
length  with  a  hole, into  which  is  run  refined  copper  or  other  suitable  metiJ. 
Afterwards,  when  the  solidification  is  complete,  this  compound  ingot 
is  rolled  or  drawn  down  until  it  is  reduced  to  the  dimensions  required 
for  the  wire  to  be  produced, — ^the  wire  being  subjected  to  the  annealing 
and  other  operations  of  wire  drawing.  The  copper  in  the  interior  of  the 
ingot  is  drawn  down,  together  with  the  exterior  metal, — the  two  metals 
forming  but  one  and  the  same  body.  The  interior  metal  may  be  in- 
troduced into  the  ingot  in  any  other  suitable  manner,  as«  for  example, 
by  electrotype  processes,  or  by  introducing  mechanically,  or  by  the  aid  of 
solder,  a  metalUc  core  into  the  ingot,  or  by  casting  silver  or  gold  around 
an  interior  core.  The  shape  to  which  the  ingot  is  cast  should  be  such 
that  the  ingot  may  readily  be  adjusted  in  a  lathe  or  boring  machine,  in 
order  to  hAve  a  hole  bored  longitudinally  through  it.  Eor  this  pur- 
pose an  ingot  square  in  section  is  preferred.  The  ingot  should  be 
made  about  14  inches  long  by  2^  inches  square.  A  central  hole  is 
drilled  longitudinally  through  it,  the  size  depending  upon  the  relative 
proportions  it  is  desired  the  core  should  bear  to  the  exterior  coating 
of  Sliver  or  gold.  In  order  that  the  interior  of  the  hole  may  be  per- 
fectly clean  and  free  from  grease,  the  interior  is  washed  with  a  weak 
solution  of  potash  or  soda.  The  ingot  is  afterwards  freely  washed  with 
water,  and  is  then  heated  to  about  550^  or  650^  Eahr.  The  melted 
copper  or  other  metal,  or  alloy,  with  which  the  centre  of  the  in^ot  is 
to  be  filled,  is  then,  when  well  hot,  poured  into  the  centre  of  the  ingot. 
The  ingot  is  then  hammered  whilst  in  a  heated  state,  so  as  to  draw  it 
down  to  a  cylindrical  form,  about  1\  inch  in  diameter.  One  of  the 
ends  of  the  ingot  is  also  drawn  down  into  a  point,  in  order  that 
it  may  pass  through  the  holes  of  a  draw  plate  to  be  taken  hold  of 
by  the  pincers^  wmch  are  to  draw  the  rest  of  the  ingot  through  the 
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holes.  After  the  ingot  has  been  drawn  down  five  or  six  times,  the  ingot 
is  annealed,  and  afterwards  drawn  down  to  the  size  required,  ordinarily 
without  being  again  annealed ;  this,  however,  will  depend  upon  the 
purity  of  the  metals  employed. 


To  Joseph  Lillib,  of  Manehenter,  for  improvemenU  in  cods  or  taps 
for  measurinj  fixed  quantities  of  liquids,  and  for  registering  or  inai- 
eating  the  tfa»ttf.— [Dated  12th  April,  1864.] 

The  improved  taps  or  cocks  are  intended  chiefly  for  drawing  off  and 
measuring  spirituous  liquors,  in  certain  fixed  quantities ;  for  instance, 
snch  as  are  customary  in  the  retailing  of  spirits,  and  for  counting, 
indicating,  and  registering  the  number  of  measures  thus  drawn. 

In  carrying  out  the  invention,  the  plug  of  the  tap  is  made  hollow, 
and  closed  at  the  top  and  bottom,  thus  forming  a  cylindrical  chamber 
of  a  capacity  corresponding  with  the  desired  measure.  The  body  of 
the  tap  surrounding  the  plug  has  on  one  side  a  narrow  vertical  slot, 
opening  into  a  short  pipe  cast  to  the  tap,  and  which  forms  the  connec- 
tion with  the  supply  pipe,  whilst  a  second  similar  slot,  which  may  be 
opposite  to  the  supply  pipe,  opens  into  the  spout.  The  plug  has  two 
sunilar  slots,  forming  the  inlet  and  the  outlet  of  the  chamber  or 
measure ;  and  they  are  so  disposed,  that  whilst  the  inlet  communicates 
with  the  supply  pipe,  the  outlet  is  closed,  and  the  chamber  or  measure 
is  filled  witli  the  hquid.  By  turning  the  plug  to  the  extent  of  the 
width  of  a  slot,  the  mlet  will  be  closed  as  well  as  the  outlet ;  and  by 
further  turning  the  plug  till  the  outlet  opens  into  the  slot  communi- 
cating with  the  spout,  the  liquid  will  flow  off.  The  relative  position  of 
the  inlet  and  the  outlet  is  such,  that  by  giving  the  plug  a  turn  of  one- 
tenth  of  a  revolution  in  one  direction,  the  inlet  shall  be  open ;  and  by 
giving  a  turn  of  one-tenth  of  a  revolution  in  the  opposite  airection,  the 
outlet  shall  be  open. 

The  vent  hole,  for  the  escape  and  admission  of  air  diurins;  the  filling 
and  emptying  of  the  measure,  is  formed  in  the  roof  of  the  plug  or 
measure,  and  the  roof  is  made  conical,  and  rises  from  the  circumference 
towards  the  centre,  to  facilitate  the  escape  of  the  air,  when  the  measure 
is  nearly  full  of  liquid,  to  the  top  of  the  cone,  in  which  the  vent  hole  is 
formed.  A  valve  or  stop,  actuated  by  a  fioat,  closes  or  opens  the  vent 
hole,  as  the  measure  is  filled  or  discharged.  In  the  centre  of  the 
measure  a  cylindrical  stud  is  fixed  to  the  plu£^  bottom,  and  serves  as  a 
guid^  to  the  spindle  or  float  valve.  This  stud  also  serves  for  holding 
one,  two,  or  more  cylinders  or  discs,  of  china,  which  are  provided  with 
a  hole  in  the  centre  to  fit  the  stud.  The  object  of  these  discs  is,  to 
vary  the  capacity  of  the  measure  in  accordance  with  the  cubical  con- 
tents, so  that  the  same  plug  can  be  used  for  yarious  measures.  The 
handle  or  the  plug  is  connected  with  a  suitable  registering  apparatus, 
in  such  a  manner  that  every  measure  filled  and  discharged  is  marked 
and  registered  by  the  same.  The  bod]r  of  the  tap  is  made  to  project 
above  the  plug,  so  as  to  form  a  cylindrical  box,  into  which  the  indicator 
is  fitted,  and  which  can  be  closed  by  a  lid,  and  locked  if  desired.  The 
taps  may  be  conatructed  so  that  the  plug  can  be  fixed  to  a  bracket,  aad 
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the  bodj  of  the  tap  made  to  torn  roand  the  same, — a  flexible  tabe,  in 
this  caae,  forming  the  connection  with  the  mipply  pipe.  The  spout  maj 
at  the  same  time  aerre  as  a  handle.  In  order  to  facilitate  the  off-flow  of 
the  liquid  from  the  tap,  the  bottom  of  the  measure  is  made  slanting,  in 
preference  at  an  augle  of  45"*.  Several  taps,  of  different  capacities, 
may  also  be  constructed,  fitted  one  above  the  other.  The  indicators 
may  be  fitted  each  over  its  corresponding  tap,  and  marked  with  the 
necesisary  divisions,  letters,  and  figures  on  the  periphery  of  a  wheel  or 
disc,  but  the  several  indicators  are  preferred  to  be  placed  one  above 
the  other  on  the  top  of  the  whole  apparatus ;  and  for  this  purpose,  the 
plug  of  the  lowest  tap  is  formed  with  an  arbour  passing  through  hollow 
arbours  of  the  taps  above.  Thus,  if  there  are  four  taps,  the  arbour  of 
the  bottom  tap  passes  through  the  hoUow  bosses  and  arbours  of  the 
three  tape  above  it ;  the  arbour  of  the  next  tap  passes  through  the 
hollow  arbours  of  the  two  taps  above  it;  and  so  with  the  next — the 
arbour  of  each  plug  being  connected  with  its  corresponding  indicator. 
The  body  of  the  several  taps  is  cast  in  one  piece.  The  several  inlet 
slots  are  connected  with  a  passage,  communicating  with  the  supply 
pipe ;  and  a  like  passage  connects  the  outlet  slots  and  forms  the  spout ; 
but,  in  all  cases,  each  plug  or  measure  works  independently  cdT  the 
others.  In  order  to  ensure  a  proper  action  of  the  valve  in  the  vent 
hole,  and  to  prevent  its  sticking  fast  in  its  seating,  the  valve  is  depressed 
every  time  tne  plug  is  turned  for  discharging  the  measure.  This  may 
be  effected  by  means  of  a  projection  or  inclined  plane  attached  to  the 
top  of  the  plug  or  to  the  handle,  bein^  brought  to  bear  on  the  top  of 
the  valve  at  the  desired  moment ;  or  it  may  be  effected  by  means  of  a 
spring  attached  to  the  body  of  the  tap,  which  being  raised  and  agBiin 
liberated  by  an  inclined  plane,  will  strike  or  press  upon  the  valve.  The 
plugs,  which  are  made  slightly  conical,  are  held  in  the  taps  by  means 
of  a  stud,  formed  at  the  bottom  of  the  plug,  which  passes  through  a 
plate  placed  across  the  bottom  of  the  tap,  against  which  it  is  secured 
by  means  of  a  nut  or  pin  packed  by  an  india-rubber  washer,  or  by  a 
spiral  or  other  spring. 

The  patentee  claims,  "  Firstly, — the  combination  of  measuring  tap 
or  cocky  as  described,  with  a  counter  or  registering  apparatus.  Secondly, 
— the  use  of  loose  cylinders  or  discs,  for  the  purpose  of  varying  tne 
capacity  of  the  measure,  as  described.  Thirdly, — the  making  the 
bottom,  in  the  inside  of  the  measure  or  plug,  slanting  towards  the  outlet 
slot,  in  the  manner  and  for  the  purpose  as  described.  Fourthly, — ^the 
making  the  roof  of  the  measure  or  plug  conical,  in  the  manner  and  for 
the  purpose  as  described.  Fifthly, — ^the  making  the  plug  a  fixture, 
whilst  the  body  or  casing  of  the  tap  revolves,  in  the  manner  described. 
Sixthly,  and  lastly, — the  construction  and  use  of  the  compound  tap, 
composed  of  several  plugs  or  measures  of  different  capacities,  and  work- 
ing independently  of  each  other,  in  one  outer  casing,  in  the  manner 
and  for  the  purpose  as  described." 
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iZb  WnxiAK  Edwabd  Nrwtov,  of  Ohaneerjf»lane^  far  improvemenit 
in  the  trea^meni  of  the  low  or  poor  products  obtained  in  the  vum^fue- 
ture  or  refining  of  sugary — heing  a  communieation. — [Dated  30th  May, 
1864.] 

It  has  long  been  the  practice  in  sugar  works  and  refineries  to  employ 
what  is  c^ed  baking  m  the  grain ;  that  is  to  say,  that  by  this  process 
the  crystallization  of  the  sugar  and  evaporation  are  effected  simulta- 
neously ;  but  this  method  of  baking  can  only  be  applied  to  matters 
somewnat  rich  in  sugar. 

The  crystallization  of  the  low  or  poor  matters,  instead  of  being 
effected  during  the  baking,  is  produced  afterwards  by  leaving  them 
to  themselves,  during  a  long  space  of  time,  in  vessels  of  a  capacity 
increasing  in  proportion  as  the  matter  is  poor,  and  in  locaUties 
which  are  kept  at  a  high  temperature.  This  necessitates  a  large 
number  of  vessels  and  a  krge  space,  together  with  sufficient  heating 
appliances,  also  much  time  (say  several  weeks),  during  which  the  aub- 
staoce  must  become  deteriorated.  Besides  this,  the  crystals  formed 
are  very  small,  and  difficult  to  separate  from  their  syrup  of  crystalli- 
zation. These  syrups  are  therefore  very  rich,  and  require  several 
bakings  and  crystallizations  before  arriving  at  the  extraction  of  the 
last  products. 

The  object  of  the  present  invention  is  to  extract  at  once  and  very 
quickly  all  the  product  obtainable  from  the  low  or  poor  matters,  and 
at  the  same  time  to  produce  crystallization  during  the  baking. 

To  this  end  a  part  of  the  low  or  poor  ma^r  is  baked,  by  the 
ordinary  process,  in  a  sugar  pan,  either  in  a  vacuum  or  not.  This 
baked  product,  if  left  to  itself,  will,  at  the  expiration  of  some  time, 
become  crystallized.  When  crystallization  commences,  the  baking  ia 
continued  in  a  vacuum  pan,  and  conducted  in  such  a  manner  that  dur- 
ing the  process  of  evaporation  the  crystals  already  formed  are  fed  with 
successive  supplies  of  syrup  or  clarified  sugar  of  the  same  nature. 

The  commencement  of  crystallization,  above  mentioned,  may  be 
effected  in  the  apparatus  which  has  served  for  the  first  baking,  or,  by 
preference,  in  a  separate  vessel.  In  any  case,  the  second  stage  of  the 
operation,  which  consists  in  feeding  the  crystals,  must  be  conducted 
in  a  vacuum  or  in  apparatus  open  to  the  air,  and  at  a  low  tempera- 
ture.^ 

This  improved  process,  which  participates  in  the  two  processes  of 
crystallization  now  in  use,  theretore  consists  in  charging  a  vacuum 
apparatus^  with  matter  which  has  been  previously  partially  crystallized 
as  above  mentioned,  or  even  with  matter  prepared  with  powdered 
sugar,  or  matters  completely  crystallize^  and  diluted  with  syrups, 
cliffified  or  not,  or  water;  and,  the  apparatus  having  been  charged, 
the  working  is  by  feeding  the  crystals  successively  with  clarifiea  or 
other  syrup. 
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INSTITUTION    OF    CIVIL    ENGINEBES. 

Norember  22,  1864. 
J.  R.  McCLEAN,  Euq.,  President,  ih  thb  Chaie. 

Preyious  to  resuming  the  discussion  upon  Mr.  Mann's  paper  "  On  the 
deea^  of  materiaU  in  tropical  climates,''  a  brief  communication,  on 
the  aame  subject,  by  Mr.  William  J.  W.  Heath,  Assoc.  Inst.  C.  E., 
was  read. 

DuBivc^  a  residence  in  Ceylon,  extending  over  a  period  of  seven  years, 
while  engaged  oa  the  railway,  Mr.  Heath's  attention  had  been  directed 
to  those  materials  which  were  most  used  in  the  construction  of  perma- 
nent buildings.  The  habitations  of  the  lower  class  of  natives  were 
formed  of  a  rude  framework  of  stout  bamboos,  the  sides  and  roof  con- 
sisting of  reeds,  closed  in  with  the  interwoven  leaves  of  the  cocoa-nut 
palm,  the  latter  being  washed  over  with  the  slimy  juice  of  a  native 
fruit,  which,  when  dry,  resembled  copal  varnish.  In  the  huts  built  of 
"wattle  and  dab,"  the  framework  was  made  of  roughly-squared  jungle 
trees,  the  space  between  being  filled,  and  both  the  inside  and  the 
outside  of  the  hut  being  covered  with  day  and  sand  well  kneaded, 
afterwards  plastered  over  with  earth  thrown  up  by  the  white  ants,  mixed 
with  a  powerful  binding  substance  produced  by  the  ants.  Superior  houses 
were  built  of  "  cabook,"  a  soft  kind  of  rock,  found  at  a  few  feet  below 
the  surfiice :  this  material  had  the  appearance  of  a  coarse  sponge,  the 
interstices  being  filled  with  soft  clay.  Before  being  used,  the  blocks 
should  be  exposed  to  the  rain,  to  allow  some  of  the  clay  to  be  washed 
out.  Cabook  required  to  be  protected  from  the  weather,  but  if  covered 
with  a  thin  coating  of  lime  plaster,  it  would  last  for  years.  Hard  kinds 
of  stone  were  not  much  used,  owing  to  the  expense  of  working  them ; 
and  rubble  masonry  was  not  approved,  as  there  was  difficulty  in  ob- 
taining even  beds  and  good  bond.  Bricks  as  a  rule  were  so  badly  burnt, 
and  the  clay  was  so  badly  pugged,  that  brickwork  in  exposed  situations, 
and  unprotected,  ^iK)uld  perish  very  rapidly.  It  was  advisable  that  it 
should  in  all  cases  be  well  plastered  with  lime  water.  Two  or  three 
coats  of  boiled  linseed  oil  would  preserve  brickwork  without  hiding 
it,  but  the  expense  prevented  its  general  use.  Coal  tar  was  an  excel- 
lent preservative,  but  on  account  of  its  unsightly  appearance  it  could 
not  often  be  employed.  Lime  was  generally  made  by  calcining  white 
coral.  When  taken  from  the  kiln  it  was  in  a  fine  white  powder,  fit 
for  immediate  use,  after  being  mixed  with  twice  its  own  bulk  of  sand 
and  water.  It  set  so  rapidly,  that,  in  the  Public  Works  Department,  it 
was  the  practice  to  keep  the  lime  under  water  for  two  days  before  using 
it.  This  had  the  effect  of  making  it  longer  in  setting,  but  it  was  more 
easify  worked,  and  eventually  made  better  work,  equal,  in  fact,  to  the 
best  blue  lias  lime.  Well-seasoned  timber,  with  free  ventilation,  would 
endure  for  many  years,  if  the  white  ants  were  kept  away,  without  any 
precautious  being  taken  to  preserve  it.    In  exposed  situations,  and 
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where  subject  to  the  attacks  of  the  whifce  ant,  Stockholm  tar  was  the 
besb  preserratiye ;  while  creosoted  timber  was  free  from  their  ravages. 
In  sea-water,  and  even  in  fresh-water  lakes  aud  canals,  timber  was 
speedily  attacked  by  worms,  notwithstanding  that  it  might  be  painted, 
oiled,  or  tarred. 

Iron  expoE^ed  to  the  influence  of  the  varying  weather  speedily 
oxidised,  but  oil,  applied  hot,  was  a  good  preventive.  Coal  tar  was, 
however,  the  best  covering,  applied  either  cold  or  hot,  or  before 
or  after  oxidation  had  commenced.  Ordinary  galvaoized  sheet  iron  did 
not  last  many  years,  unless  protected  with  good  red  lead  paint,  fre- 
quently renewed ;  but  zinc  would  last  for  many  years,  with  little  or 
ZK>  decay. 


In  the  course  of  the  discussion  it  was  stated  that,  on  the  Ghreat  Indian 
Peninsula  Bailway,  Baltic  sleepers,  both  creosoted  and  Ejanized,  and 
native  jungle  wood  sleepers,  had  been  used;  but  after  thirteen  years* 
experience,  those  which  nad  failed  were  being  replaced  with  teak  and 
iron  sleepers.  The  native  woods  were  so  hard  and  close  grained,  that 
they  could  not  be  impregnated  with  any  preservative  substance.  The 
keys  were  a  source  of  fireat  trouble  in  warm  and  variable  climates. 
Those  of  wood  had  not  been  found  efficient  in  India,  and  endeavours 
were  now  being  made  to  devise  a  substitute.  Ironwork  of  all  kinds 
should  be  thoroughly  cleansed,  dried  by  heat,  and  then  dipped  in  hot 
linseed  oil,  before  oeing  exported  &om  this  country. 

It  was  contended  that  it  was  impossible  to  predicate  what  timber 
would  sustain*  for  while  yellow  pine  nad  been  known  to  last  sound,  aa 
railway  sleepers,  for  twenty-five  years,  in  other  ciuses  it  had  decayed  in 
five  or  six  years.  This  frequently  happened  also  with  hard  tropical 
woods,  without  there  being  any  apparently  assignable  cause  for  this 
difference  in  the  rate  of  decay.  *  Hence,  in  the  tropics,  iron  was  nearly 
the  only  material  that  could  be  employed,  especially  for  sleepers,  with 
anything  like  certainty  as  to  the  results.  No  doubt  iron  made  a  rigid 
permanent  way,  unsuitable  for  the  high  speeds  common  in  this  coun- 
try, although  possibly  this  might  be  partially  obviated  by  a  more  per- 
fect manner  of  securing  the  rails  on  the  sleepers ;  but  in  tropical 
climates  the  use  of  iron  was  almost  a  necessity,  and  there  a  speed  of 
firom  25  to  30  miles  per  hour  was  a  maximum.  Ghreaves's  cast-iron 
bowl  sleepers  had  been  laid  for  eighteen  years  on  the  l^yptian  railway, 
md  made  a  good  and  substantial  road.  The  objection  tnat  they  were 
liable  to  break,  particularly  along  the  centre  line,  might  be  met  by 
making  them  stronger ;  ana  it  was  remarked  that  on  me  Dom  Pedro 
S^gundo  Bailway,  &o  Janeiro,  the  bowl  sleepers  had  been  in  use  for 
eleven  years,  and  only  one  sleeper  per  mile  haa  required  to  be  renewed. 

On  the  East  Indian  line,  of  more  than  1000  miles  in  length,  the 
sleepers  were  principally  of  M  timber,  but  there  were  others  of  creo- 
soted fir  and  of  iron.  Although  there  were  many  different  kinds  of 
suitable  native  woods,  there  was  difficulty  in  obtaining  hum  quantities 
of  any  other  than  sAl,  which,  when  cut  out  of  large  timber  and  well 
seasoned,  was  very  durable.  Becently,  in  opening  a  part  of  the  line 
near  Calcutta,  M  sleepers  had  been  found  in  a  good  state  of  preserva- 
tion after  having  been  laid  twelve  yearn.    In  other  parts  of  the  line^ 
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creoeoted  sleepers  were  in  a  serviceable  condition  after  being  in  use 
ten  years.  Teak  was,  perhaps,  the  best  of  all  Indian  woods,  but  the 
cost  precluded  its  use  for  sleepers,  as  it  would  amount  to  15«.  per 
sleeper.  Flat  iron  sleepers  had  been  unsuccessful,  but  cast-iron  bowl 
sleepers  seemed  to  promise  better  results,  although  at  present  they  had 
not  been  sufficiently  long  in  use  to  enable  a  definite  opinion  to  be  pro- 
nounced. The  breakage,  so  for,  had  been  serious,  amounting  to  about 
20  per  cent.,  but  this  might  be  obviated  in  future  by  making  them 
stronger,  as  had  been  suggested.  The  use  of  iron  was  desirable,  on  ac- 
count of  the  difficulty  of  obtaining  large  supplies  of  timber  sleepers, 
and  the  uncertainty  as  to  their  quality. 

Although  the  decay  of  matenals  in  Ceylon  was  unquestionably  in- 
fluenced by  the  alternating  effects  of  heat  and  moisture,  yet  it  was 
believed  to  be  principally  due  to  the  use  of  inferior  materials.  In  the 
up])er  districts  of  India,  there  were  brick  and  stone  buildings  of  great 
antiauifey,  in  fact  anterior  to  historic  ^periods.  S&l  timber  was  hard, 
durable,  and  abundant  in  the  central  forests,  and  along  the  base  of  the 
Himalayas,  and  had  been  generally  employed  by  the  Public  Works  De- 
partment ;  but  owing  to  the  great  demand  of  late  years,  it  was  now 
nardly  possible  to  obtain  it  well  seasoned.  Teak  was  also  becoming 
scarce :  that  which  grew  in  the  province  of  Burmah  was  of  large  size 
and  Teiy  useful  for  shipbuilding;  while,  when  cultivated,  in  a  drier 
range  and  upon  rocky  ground,  it  was  as  hard  as  ebony,  or  iron  wood, 
though  of  small  scantling  and  of  crooked  form. 

It  was  noticed  as  remarkable,  that  the  observations  in  one  Paper 
were  repeated  in  the  other,  abd  that  the  means  of  preservation  which 
had  been  suggested  as  applicable  in  Brazil,  were  likewise  recommended 
for  Ceylon.  There  were,  however,  some  points  of  difference — especi- 
ally as  to  the  use  of  galvanized  iron.  The  author  of  the  first  commu- 
nication, speaking  apparently  from  opinion  rather  than  from  experience, 
advised  its  use,  while  the  author  of  the  second,  on  the  contrary, 
thought  that  galvanizing  alone,  without  painting  or  tarring,  was  not 
adeauate  to  protect  iron  in  such  climates.  As  corroborative  of  the  re- 
mark, that  the  loss  of  weight  in  iron  from  oxidation  was  less  in  Ceylon 
than  in  England,  in  an  equal  period  of  time,  it  was  mentioned  that 
out  of  a  quantity  of  rails,  which  had  been  manufactured  at  the  same 
time  and  at  the  same  place,  some  were  lying  for  many  months  unused 
at  Ceylon,  and  others  in  South  Wales,  when  the  loss  of  weight  by  rust 
was  found  to  be  largely  in  excess  at  the  latter  place.  Where  there  was 
great  heat,  combined  with  excessive  moisture,  it  was  imagined  that  the 
effect  upon  materials,  particularly  timber,  could  not  be  otherwise  than 
serious.  WhQe,  in  the  first  instance,  it  might  be  prudent  to  import 
timbw  artificially  prepared,  owing  to  the  absence  of  available  data  as  to 
the  character  ot  the  native  matemls,  yet  it  was  believed,  as  the  quali- 
ties of  the  different  kinds  of  native  woods  became  better  known,  as  well 
as  the  proper  time  to  fell  them,  and  to  prepare  them  by  shed-drying, 
or  otherwise,  and  as  a  more  ready  access  was  obtained  to  the  forests, 
native  woods  might  ultimately  be  used  with  advantage  and  economy. 
In  fact,  a  specimen  of  native  Brazilian  wood  had  been  exhibited,  which 
had  endured  for  250  years.  The  alleged  excessive  wear  of  the  rails 
and  tires  in  Pemambuco  must  be  explained  upon  other  grounds  than 
the  heat.    Perhiq>s  the  fact  that  the  rails  were  not  '  fished'  until  after 


Digitized  by 


CjOoqIc 


88  irtwTow*^  toi^oir  jot;ftyA.t  of  abts.  [^•"iSK*'^ 

a  portion  of  the  line  had  been  opened  for  traffic,  that  there  were  consi- 
derable curves  on  the  line,  and  that  the  road  was  not  laid  in  that  per- 
fect manner  which  was  possible  in  this  country,  added  to  the  great 
atmospheric  alternations,  might  be  sufficient  to  account  for  it. 

It  was  remarked,  that  in  using  unprepared  wood,  no  doubt  it  was 
desirable  to  select  that  part  which  was  hard,  as  the  pores  being  filled 
with  ligneous  matter,  such  timber  did  not  so  freely  absorb  moisture. 
But  for  creosoting  purposes  the  reverse  was  the  case,  for  it  was  impos- 
sible to  make  heart  wood  absorb  10  lbs.  of  oil  per  cubic  foot,  as  was 
sometimes  required.  The  great  value  of  creosoting  was,  that  it  enabled 
young  wood  to  be  used,  as  then,  the  pores  being  filled  with  a  bitumin-  ' 
ous  asphaltic  mastic,  the  wood  so  treated  was  perfectly  waterproof,  and 
harder  than  heart  wood.  The  reason  why  the  half-round  sleepers  on 
the  Pernambuco  line  were  more  durable  than  those  of  square  form, 
was  believed  to  be  due  to  all  the  young  wood  being  retained  in  the 
former.  Eecent  experiments  in  the  harbour  of  Ostend  showed,  that 
wood  prepared  with  corrosive  sublimate,  or  with  sulphate  of  zinc,  or 
copper,  was  only  partially  protected  against  the  worm,  but  when  creo- 
Boted,  the  worm  would  not  touch  it.  It  was  advisable  that  piles  in  sea 
water  should  not  be  squared,  but  used  round,  with  as  much  young 
wood  as  possible. 

Bespecting  the  ravages  of  the  white  ant,  there  were  many  old  struc- 
tures m  Brazil  not  so  affected ;  and  as  regarded  railway  sleepers,  the 
frequent  shaking  and  vibration  would,  it  was  cousidered,  render  them 
tolerably  safe.  In  that  country  porous  and  opened-grained  timber 
seemed  most  subject  to  these  attacks ;  but  in  Australia,  the  hardest 
kinds  were  first  attacked.  This  was  especially  the  case  with  iron-bark 
timber,  tl^e  density  of  which  was  so  great  as  to  cause  it  to  sink  in 
water ;  and  in  tenacity  and  resistance  to  strain,  it  approached  rough 
cast  iron.  White  ants  were  effectually  destroyed  by  oil  of  creosote, 
and  anything  of  a  bitter  taste  injected  into  the  fibre,  or  even  a  small 
quantity  of  turpentine,  would  prevent  their  attacks.  In  some  parts  of 
India  white  anta  were  very  destructive,  and  10  per  cent,  of  some  stacks 
of  sleepers  had  been  decayed  at  the  heart  in  from  six  to  eight  months. 
The  black  ants  of  the  West  Indies  were  also  more  destructive  in  hard 
than  in  soft  wood.  Some  descriptions  of  wood  there  were  neither 
effected  by  the  teredo  navalis,  nor  by  the  black  ant,  and  when  used  for 
piles  had  never  been  known  to  decay. 

With  regard  to  stone,  it  had  been  found  that  the  application  of  lin- 
seed oil  not  only  acted  as  a  preservative,  but  it  rendered  soft  stone  in 
the  course  of  a  short  time  very  hard.  In  Jamaica,  the  bricks  were 
well  made,  and  of  good  materials ;  and  some  buildings  there  had  stood 
&om  time  immemorial,  without  exhibiting  any  signs  of  decay.  Mortar, 
both  there  and  at  the  Gape,  was  made  of  shell  lime,  and  even  when 
mixed  with  sea  sand  it  was  hard  and  durable.  In  India,  the  addition 
to  the  lime  of  about  five  per  cent,  of  jaggery,  a  coarse  native  sugar, 
caused  the  mortar  to  set  well,  and  to  be  very  durable.  At  the  Oape 
the  bricks  were  not  good,  and  owing  to  the  exudation  of  phosphate  of 
soda  after  the  work  was  finished,  it  was  advisable  to  plaster  all  brick- 
work. In  India,  the  telegraph  posts  were,  to  a  large  extent,  of 
stone  obtained  from  Agra,  and  the  rapid  decay  of  timber,  when  used 
for  that  purpose,  had  greatly  retarded  telegraphic  extension  in  that 
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ooimtry.     The  difficultj  was  now  being  met,  bj  making  the  lower  part 
of  the  posts  of  iron,  into  which  wooden  posts  were  inserted. 

Sespecting  the  statement,  that  the  only  examples  of  iron  bridges 
in  the  province  of  Pemambuco  w^re  those  belonging  to  the  railway, 
and  that  of  St.  Isabel,  completed  in  1863,  it  was  remarked  that,  about 
twenty  years  ago,  a  French  engineer,  M.  Yauthier,  when  Engineer- 
in-chief  to  the  Province,  designed  and  erected  a  suspension  bridge  on 
one  of  the  main  roads,  about  nine  miles  from  the  city,  across  the  river 
Cspibaribe,  at  the  village  of  Caxanga.  The  roadway,  which  was  100 
feet  long  by  20  feet  wide,  was  suspended  from  a  pair  of  iron  wire  ropes 
on  each  side  of  the  bridge,  by  vertical  rods  of  wrought  iron,  the  attach- 
ment of  the  rods  to  the  ropes  being  by  means  of  strong  wrought-iron 
plates  embracing  both  ropes.  Each  rope  was  in  four  separate  pieces, 
and  consisted  of  a  mass  of  wires  simply  laid  together,  and  bound  at 
intervals.  The  rocking  standards  were  of  cast  iron,  in  three  pieces, 
and  the  platform  was  of  wood.  All  the  work  was  executed  in  the 
country,  including  the  casting  of  the  standards,  but  the  wire  was  pur- 
chased ia  England.  The  ropes,  as  well  as  the  cast  and  wrought-iron 
work,  were  still  sound.  The  cost  had  amounted  to  between  £5000 
and  £6000. 


Novembw  29th,  1864. 


The  paper  read  was,  ^^Description  of  the  Great  Chrimaby  (Boyal)  Doche  ; 
with  a  detailed  account  of  the  enclosed  land,  entrance  locks,  dock  walls, 
^(?.,"  by  Mr.  E.  H.  Clam. 

The  author  stated  that  the  old  dock,  formed  from  a  natural  creek, 
measuring  in  extent  about  19  acres,  was  comparatively  useless,  by  its 
shallowness,  and  by  the  narrowness  of  the  entrance  channel.  When 
the  means  of  carrying  out  an  extensive  water  commerce  at  the  port  of 
Grimsby  were  contemplated,  the  Manchester,  Sheffield,  and  Lmcoln- 
shire  Railway  Company,  who  had  become  the  proprietors  of  the  old 
haven  and  dock,  presented  an  extensive  project  to  Parliament,  designed 
by  the  late  Mr.  J.  M.  Rendel,  which  was  sanctioned  in  the  year  1845, 
and  had  since  been  completed.  It  comprised  the  formation  of  an 
entirely  new  dock,  the  entrances  of  which  lay  beyond  the  limits  of  low 
water ;  the  new  works  being  advanced  into  the  Eiver  Humber,  for  a 
distance  of  three-quarters  of  a  mile,  and  embracing  an  enclosure  of  138 
acres  of  land  reclaimed  from  the  river.  The  works  of  this  enclosure 
were  commenced  in  the  spring  of  1846.  They  comprehended  the  con- 
struction of  wharves,  embankments,  and  a  cofferdam,  together  nearly 
1|  mile  in  length.  The'  cofferdam  was  remarkable  for  its  magnitude, 
exposed  position,  and  independent  stability.  Considerable  difficulties 
were  encountered  in  several  places  in  obtaming  a  firm  foundation  for 
the  whar\'es  and  embankments ;  but  these  were  successfully  overcome 
through  the  exertions  of  the  late  Mr.  Adam  Smith,  the  resident  engi* 
neer,  principally  by  loading  the  soft  ground  with  chalk  stone.  The 
enclosure  was  completed  by  the  end  of  the  year  1848,  when  the  interior 
works  were  commenced.  These  comprisea  the  construction  of  a  dock 
of  25  acres,  with  a  depth  of  6  feet  at  low  water,  and  of  25  feet  6  inches 
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at  bigh  water,  ordinary  spring  tides ;  of  two  entrance  locks  to  the 
dock,  the  larger  one  being  800  feet  in  length  between  the  pen  gates, 
and  70  feet  in  width,  and  the  smaller  one  200  feet  in  length  by  45  feet 
in  width ;  and  of  a  tidal  basin  of  13  acres,  enclosed  by  timber  piers, 
with  an  entrance  260  feet  in  width.  There  were  also  extensive  timber 
ponds,  a  graving  dock,  with  a  width  of  entrance  of  70  feet,  and  on  the 
quays,  which  were  3600  feet  in  length,  transit  sheds  and  bonding 
warehouses,  granaries  and  cotton  sheds,  cattle  pens  and  coal  spouts, 
with  a  railway  passenger  station,  and  branch  railways  through  the 
warehouses,  besides  a  small  dock,  for  fishing  craft,  6  acres  in  extent, 
and  having  an  entrance  20  feet  in  width,  with  the  usual  appurtenances 
connected  with  that  trade. 

The  contractors  for  the  cofferdam  were  Messrs.  Linn,  of  Liverpool, 
and,  for  the  dock  works,  Messrs.  Hutchings,  Brown,  and  Wright. 

The  cofferdam  was  1500  feet  in  length,  and  consisted  of  two  circular 
arcs,  with  a  straight  return  on  the  west  side, — ^the  versed  sine  of  the 
curved  portion  being  one-fifth  of  the  span.  It  was  situated  where  the 
average  velocity  of  the  tide  in  the  Eiver  Humber  was  5  miles  per  hour, 
and  the  rise  of  tide  was  25  feet.  There  were  three  parallel  rows  of 
whole  timber  sheet  piles,  of  Memel  fir,  averaging  60  feet,  47  feet,  and 
87  feet  in  length,  respectively.  The  piles  were  driven  in  bays  of  10 
feet,  and  there  was  a  space  of  7  feet  between  the  outer  and  the  middle 
rows,  and  of  6  feet  between  the  middle  and  inner  rows.  Clay  puddle 
was  filled  in  between  the  rows.  The  tie  bolts,  connecting  the  rows  of 
piles,  were  arranged  so  as  to  break  joint,  to  prevent  a  run  of  water 
oirectly  through  the  dam.  The  chief  noveltv  was,  however,  in  the 
counterforts  or  supports,  placed  at  intervals  of  25  feet  along  the  whole 
length  of  the  dam,  and  extending  for  18  feet  in  depth,  so  as  virtually  to 
give  the  cofferdam  a  base  of  32  feet  in  width.  The  counterforts  were 
composed  of  whole  timber  sheet  piles,  and  were  firmly  attached  to  the 
dam  by  wales  and  struts.  The  total  quantity  of  timber  used  in  the 
dam  amounted  to  709,000  cubic  feet,  and  its  construction  occupied 
two  years  and  a-half 

The  wharf  extended  from  the  old  dock  entrance  to  the  west  end  of 
the  cofferdam,  a  length  of  2431  feet,  and  from  the  east  end  of  the 
cofferdam  eastward  for  a  length  of  1208  feet,  where  it  was  joined  by 
an  embankment  1800  feet  in  length.  The  wharf  was  constructed  of  a 
single  row  of  whole  timber  sheet  piles,  with  a  dry  rubble  wall  of  chalk 
stone  at  the  back,  in  the  centre  oi  which  there  was  a  puddle  wall. 

The  embankment  was  composed  of  the  stiff  day  thrown  up  from  the 
foreshore,  and  was  faced  with  chalk  stone  on  the  seaward  side,  which 
had  a  slope  of  5  to  1,  while  on  the  inland  side  the  slope  was  2  to  1. 

The  two  entrance  locks  were  separated  by  a  pier  of  masonry  70  feet 
in  width.  Each  lock  was  provided  with  two  pairs  of  pen  gates,  and 
one  pair  of  flood  ^ates.  The  ground  over  the  whole  area  of  the  locks, 
centre  pier,  and  wing  walls,  was  excavated  to  a  depth  of  8  feet  below 
the  ciU  of  the  larger  lock,  and  bearing  piles  were  driven  in  rows,  5  feet 
apart  from  centre  to  centre,  and  in  some  places  4  feet  apart  from  centre 
.to  centre,  over  this  area.  A  pile  was  considered  to  be  sufficiently 
driven  when  it  did  not  move-  more  than  one  quarter  of  an  inch  with  a 
blow  of  a  ram  weighing  1  ton,  and  falling  through  12  feet.  The  heads  of 
the  piles  were  then  cut  to  a  uniform  level,  the  ground  was  removed  to  a 
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depth  of  2  feet  below  this  level,  and  this  space  was  filled  up  with  con- 
crete. Whole  timbers,  so  connected  as  to  form  continuous  ties  across 
the  locks  and  centre  pier,  were  then  laid  transversely,  in  parallel  rows, 
on  the  bearing  piles.  Other  similar  timbers  were  laid  at  right  angles 
to  the  transverse  bearers,  concrete  being  filled  into  the  upper  surface 
of  these  longitudiniil  bearers,  which  were  then  covered  with  planking, 
to  serve  as  a  bed  for  the  masonry.  Upwards  of  254,000  cubic  feet  of 
timber,  in  addition  to  the  sheet  piles,  were  thus  employed. 

The  masonry  of  the  pointing  cells,  gate  tables,  inverts,  aprons,  plat- 
forms, square  quoins,  and  culverts,  was  of  Bramley  Fall  stone ;  the 
hollow  quoins  were  of  stone  from  the  Calverley  Wood  quarries ;  while 
the  backing  to  the  walls  was  of  chalk  stone,  hammer  dressed,  laid  in 
regular  courses,  and  well  bonded  with  ashlar.  The  inverts  and  plat- 
forms for  the  gates  were  wholl^p^  of  stone  ;  the  cills  were  straight,  and 
the  jointa  of  the  masonry  radiated  horizontally  and  vertically,  corre« 
spending  to  the  radius  ol  the  inverts.  There  were  three  main  culverts — 
one  in  the  centre  i)ier,  and  one  in  each  wall  of  the  larger  and  smaller 
locks,  communicating  with  the  dock,  with  branches  and  outlets  to  these 
culverts,  for  filling  and  emptying  the  locks,  for  scouring  the  entrance 
channel,  and  for  clearing  tne  gate  tables. 

From  the  treacherous  nature  of  the  ground  on  the  site  of  tlie  pro- 
posed dock  walls,  and  from  the  necessity  of  obtaining  good  foundations 
for  the  icranaries  and  transit  sheds,  Mr.  Bendel  decided  to  form  the 
walls  01  piers,  varying  from  40  to  80  feet  in  length,  and  ^nerally  about 
6  feet  thick,  built  of  chalk  rubble  masonry,  faced  with  ashlar,  the 
space  between  the  piers  being  arched  over  with  brickwork.  The  back- 
ing of  the  walls  consisted  of  a  slope  from  the  back  part  of  the  arch  to 
the  dock  bottom,  with  a  batter  of  2i  to  1,  composed  of  puddled  clay, 
&oed  with  rough  chalk  stone. 

Blue  lias  lime,  from  Lyme  Begis,  was  used  in  the  preparation  of  tho 
mortar.  It  cos^  delivered  at  Qrimsby,  10».  6d.  per  ton.  The  mortar 
was  of  two  kinds;  the  proportions  of  that  employed  for  pointing  and 
facework  were,  ten  parts  oi  slacked  lime,  eight  parts  of  screened  sand, 
one  part  of  forge  ashes,  and  one  part  of  pozzuolana.  The  other,  used 
chiefly  for  the  backing  of  walls  and  buildings,  was  composed  of  sixteen 
parts  of  slacked  lime,  twenty  parts  of  screened  sand,  three  parts  of 
forge  ashes,  and  one  part  of  pozzuolana.  The  cost  of  the  former  was 
about  16^.,  and  of  the  latter  about  12^.  per  cubic  yard. 

The  gates  were  of  timber,  chiefly  of  oak  from  the  Black  Forest,  but 
teak  and  mahogany  had  been  used.  They  were  regular  trussed  girders, 
each  pair  of  bars  being  trussed  by  wrought-iron  straining  rods.  Each 
leaf  of  the  ^tes  for  the  70  feet  locks  weighed  about  75  tons,  and  when 
completed,  m  1850,  they  were  considered  to  be  the  largest  timber  lock 
gates  ever  made.  It  having  been  found  on  trial,  when  the  large  gates 
were  being  erected,  that  the  ordinary  roller,  fixed  on  the  outside,  was 
out  of  the  vertical  plane  passing  through  the  centre  of  gravity  of  the  gate, 
causing  the  gate,  when  moved,  to  twist  considerably,  it  was  determined 
to  have  two  rollers,  one  on  each  side  of  the  gate,  but  both  to  travel  on 
the  same  path.  The  inner  one  was  necessarily  of  smaller  diameter 
than  the  outside  one,  and  a  cast-iron  box  was  provided  for  the  inside 
roller  to  fall  into,  when  the  gates  were  closed.  There  was  a  false  door 
at  the  back  of  this  box,  and  when  any  hard  substtuioe  was  forced 
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against  this  door,  a  bar  at  the  back  was  broken.  During  the  twelve 
years  these  rollers  had  been  in  use,  these  bars  had  only  required  to  be 
replaced  about  twelve  times  in  the  three  pairs  of  gates.  The  gudgeon, 
on  which  the  heel  posts  of  the  gates  revolved,  was  of  solid  cast  iron, 
and  the  cup,  which  fitted  into  the  horn  of  the  heel  post,  was  of  the 
same  material,  but  in  the  top  of  the  cup  there  was  a  piece  of  brass  of 
a  converse  shape.  The  pointing  cills  of  the  gates  were  straight,  and 
corresponded  with  the  bottom  bars  of  the  gates.  They  were  protected 
by  cast-iron  face-plates,  jointed  and  planed  so  as  to  form  a  perfectly 
water-tight  joint.  The  cost  of  a  pair  of  gates  for  the  larger  lock,  70 
feet  wide,  was  £2300,  exclusive  of  the  machinery  for  working  them. 
This  was  the  first  instance  of  the  application  of  Sir  W.  G-.  Armstrong's 
hydraulic  machinery  for  opening  and  closing  lock  gates,  and  its  cost  for 
toe  six  pairs  of  gates  in  both  locks  was  about  ££)00,  including  foun- 
dations and  cast-iron  pits  for  the  chains  to  work  in.  Two  men  only 
were  required  to  work  the  gates  of  both  locks,  which  could  be  opened 
in  two  minutes  and  a-half,  and  the  machinery,  which  had  now  been  in 
use  for  ten  years,  had  required  very  few  repairs,  and  had  answered 
admirably. 

The  piers  forming  the  boundaries  of  the  tidal  basin  were  of  o^n 
timber  work,  constructed  in  bays  of  piles  in  clusters,  each  bay  bemg 
25  feet  apart.  The  whole  of  the  timber  had  been  thoroughly  creosoted, 
at  the  rate  of  45  gallons  of  oil  per  load  of  timber.  The  channel,  from 
the  mouth  of  the  basin  to  the  entrance  locks,  averaged  260  feet  in 
width,  and  was  kept  to  the  level  of  the  lock  cills  by  frequent  scouring 
and  by  occasional  dredging.  Immediately  outside  the  tidal  piers  the 
channel  was  3  feet  below  the  level  of  the  larger  lock  cills,  and  the 
scour  of  the  tides  past  the  pier  heads  had  gradually  deepened  the 
channel,  since  the  construction  of  the  dock  works,  from  3  feet  to  4  feet. 
In  addition  to  the  means  provided  for  sluicing  the  silty  deposit  from 
the  channel  of  the  tidal  basin,  the  back  water  from  the  country,  which 
originally  flowed  into  the  old  dock  channel,  was  now  diverted  into  the 
tidal  basin. 

A  graving  dock  had  been  constructed  since  the  opening  of  the  new 
docks,  with  a  width  of  entrance  of  70  feet,  the  cill  being  laid  at  the 
level  of  6  feet  above  the  cill  of  the  larger  lock,  giving  an  average  depth 
of  water  of  19  feet  6  inches.  The  length  of  the  dock  for  keel  was 
350  feet,  the  width  of  the  floor  was  52  feet,  and  at  the  level  of  the 
coping  96  feet,  tapering  to  84  feet  at  the  ends.  The  area  of  the  dock 
was  surrounded  by  a  row  of  Memel  fir  sheet  piles ;  and  rows  of  piles 
were  driven  in  the  centre  line  of  the  dock,  to  support  the  weight  of 
the  ships  when  blocked.  The  ground  within  this  area  was  removed  to 
a  depth  of  6  feet,  and  was  replaced  by  concrete.  The  inverts  and  gate 
tables  were  of  Bramley  Fall  stone,  and  the  joints  were  radiated  both 
vertically  and  horizontally.  The  floor  was  curved,  instead  of  concave 
or  flat,  as  was  the  usual  plan;  thus  giving  greater  space  for  the  work- 
men, and  allowing  of  better  ventilation  round  the  sides  of  the  vessel. 
The  sides  of  the  dock  were  in  nine  steps,  each  step  being  3  feet  in 
heiffht,  with  a  width  of  tread  of  3  feet.  The  graving  dock  was  supplied 
with  water  direct  from  the  Boyal  dock,  and  was  drained  to  the  level  of 
low  water  into  the  tideway;  but  as  the  floor  of  the  dock  was  3  feet 
t»elow  the  lerel  of  low  wnter  of  ordinary  spring  tides,  a  depth  of  water 
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of  from  3  feet  to  4  feet  had  to  be  removed  by  pumping.  This  was 
effected  by  a  centrifugal  pump,  supplied  by  Messrs.  Simpson,  fixed  in  a 
well  adjoining  the  dock,  and  its  cost  complete,  iucluding  pipes  and 
erection,  was  £413.  These  pumps  were  deemed  to  be  very  suitable 
for  the  drainage  of  graving  docks,  as  they  were  not  liable  to  become 
choked,  like  valve  pumps,  from  the  chips  and  rubbish  which  found 
their  way  into  the  well.  The  gates  were  of  02^  timber,  and  were  similar 
to  those  of  the  locks,  70  feet  wide.  Tliey  were,  however,  worked  by 
powerful  double-purchase  crabs,  Ibstead  of  by  hydraulic  machinery,  as 
being  so  seldom  used  in  comparison  with  lock  gates,  it  was  considered 
that  this  plan  would  be  less  expensive.  The  total  cost  of  the  granng 
dock,  including  the  eogine  house  and  well,  but  not  the  engine  and 
pumps,  was  £32,000.  It  was  designed  by  Mr.  Adam  Smith,  and  was 
constructed,  under  the  superintendence  of  the  author,  by  Mr.  J. 
Taylor. 

Two  lines  of  railway,  laid  on  a  timber  staging,  ran  into  the  dock, 
having  coal  spouts  at  their  extremities.  These  spouta,  or  wrought-iron 
shootSy  were  fitted  with  hinged  joints,  and  were  capable  of  being  raised 
or  lowered,  by  winches,  to  tne  height  of  the  deck  of  the  vessel.  There 
were  doors  in  the  bottoms  of  the  coal  wagons,  and  breakage  of  the 
coal  was  in  a  sreat  measure  prevented,  by  a  door  being  fixed  mside  the 
sponts,  hinged  to  one  of  its  sides,  and  connected,  by  a  chain,  with  a 
winch  above,  by  which  the  rate  of  the  coals  entering  the  vessel  was 
entirely  under  control.  The  wagons,  when  emptied,  descended,  by 
their  own  gravity,  down  the  return  line.  About  400  tons  of  coal  per 
day  could  be  loaded  at  each  spout. 

A  tower,  having  a  total  height  of  300  feet,  was  erected,  and  in  this, 
at  a  height  of  200  feet,  a  wrought-iron  tank  was  fixed,  capable  of  hold- 
ing 33,(XX)  gallons,  for  the  purpose  of  serving  as  an  accumulator  of 
water  pressure,  for  working  the  machinery  of  the  lock  gates  and 
cranes,  and  of  supplying  fresh  water  to  the  shipping.  The  water  was 
forced  into  the  tank  by  two  pumps,  each  10  inches  in  diameter,  worked 
by  a  duplicate  horizontal  engine  of  25  H.P.  The  engines,  pumps, 
pipes,  and  machinery  were  supplied  by  Sir  W.  Q.  Armstrong. 

In  concluding  the  paper,  the  author  remarked,  that  he  had  observed, 
for  several  years  past,  that  there  was  a  gradual  wasting  away  of  the 
promontory  on  the  Yorkshire  coast,  opposite  to  Grimsby,  known  as  the 
Spurn  Point.  On  the  maintenance  of  this  Point  depended,  he  believed, 
the  existence  of  Grimsby  as  a  port.  About  eight  or  nine  years  back, 
when  the  sea  threatened  to  make  a  breach  between  the  Spurn  Point  and 
the  mainland,  Mr.  Sendel  directed  the  attention  of  the  Government  to 
the  matter,  and  the  foreshore  of  this  neck  of  land  was  then  protected, 
by  depositing  on  it  large  quantities  of  chalk  stone.  Since  then  nothing 
had  been  done,  and  it  was  now  to  be  fearod,  unless  immediate  steps 
were  taken,  that  a  permanent  breach  might  be  made,  and  the  channel  of 
the  Biver  Hnmber  be  diverted  from  the  Lincolnshire  coast,  and  form 
for  itself  a  new  outlet  into  the  North  Sea,  when  the  channel  opposite 
the  Grimsby  Docks  would  probably  be  silted  up. 
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December  6tb,   1864. 
JOHN  FOWLER,  Esq.,  Vice  Pkesidkht,  in  the  Chair. 

The  paper  read  was,  '^Deaanption  of  the  River  Tees,  and  of  the  workt 
upon  it  connected  with  navigation''  by  Mr.  Joseph  Tatlob,  Assoc. 
list.  C.B.  ^        >     :i 

After  describing  the  course  of  the  river,  from  its  rise  in  the  south- 
eastern flank  of  Cross  Fell,  in  the  Goredale  series  of  carboniferous 
limestones,  and  the  geoloe^cal  features  of  the  country  through  which  it 
passed,  the  author  aUuded  to  the  works  above  Darlington,  for  supply- 
ing that  town,  as  well  as  Stockton-on-Tees  and  Middlesbro*,  with 
water.  But  neither  at  these  works,  nor  elsewhere,  so  far  as  the  author 
was  aware,  had  any  gaugings  been  taken,  with  sufficient  accuracy  to  be 
of  value.  The  tide  flowed  as  far  as  Yarm,  and  the  river  was  navigable 
to  that  town  for  small  vessels.  At  Stockton-on-Tees,  7  miles  further, 
the  river  assumed  considerable  dimensions,  and  vessels  of  from  200  to 
800  tons  burthen  came  up  to  its  quays.  Thence  to  Middlesbro*,  6 
miles,  its  course  was  very  tortuous,  and  immediately  below,  after  mak- 
ing a  sudden  bend  to  the  north-east,  it  opened  into  a  wide  estuary, 
upwards  of  8  miles  in  width  from  shore  to  shore ;  but  of  this  a  large 
area  was  only  covered  to  the  depth  of  a  few  inches  at  high  water.  The 
bar  buoy  was  about  8  miles  below  Middlesbro*.  The  total  length  of 
the  course  of  the  Tees  was  between  70  and  80  miles,  and  its  basin  con- 
tained an  area  of  about  750  square  miles. 

Under  an  Act  obtained  in  the  year  1808,  a  cut  was  made  from  the 
east  side  of  the  river  near  Stockton,  through  a  neck  of  land,  to  Fort- 
rack.  This  channel  was  220  yards  in  length,  and  it  shortened  the 
course  of  the  river  about  2^  miles,  producing  a  scour  by  which  the 
depth  of  wat^r  at  Stockton  Quay  was  increased  from  9  feet  to  11  feet. 
The  cost  of  this  work  was  upwards  of  £12,000.  A  second  cut  was 
completed  in  1830,  from  Blue  House  Point  to  near  Newport.  This 
was  1100  yards  in  length,  and  cost  about  £26,000.  About  the  same 
time,  the  construction  of  timber  jetties  or  groynes,  at  right  angles  to 
the  stream,  was  commenced.  Their  total  number  at  prqpent  was  forty- 
three,  and  they  varied  in  length  from  40  feet  to  upwards  of  2000  feet. 

Allusion  was  then  made  to  the  staithes  for  shipping  coal,  erected  on 
the  bank  of  the  river  at  Middlesbro' ;  and  it  was  stated  that,  owing  to 
the  shipping  berths  at  the  staithes  having  become  filled  up,  a  ship  of 
the  usual  draught  of  water  could  with  difficulty  be  unloaded.  In  18-^, 
therefore,  a  dock  was  constructed,  and  the  staithes  were  abandoned. 

Having  noticed  the  principal  works  connected  with  the  navigation^ 
the  author  next  referred  to  their  effect  on  the  channel  of  the  river. 
The  first  cut,  of  1808,  appeared  to  have  been  well  devised,  for  it  con- 
tributed to  the  removal  of  a  shoal  lying  a  little  higher  up  the  river, 
and  produced  an  increased  depth  of  water  of  2  feet,  at  Stockton  Quay. 
The  expediency  of  the  second  cut  was  more  doubtful,  as  it  destroyed  a 
broad  reach  of  the  river,  thus  depriving  the  channel  below  of  an  im- 
portant reservoir  of  tidal  water.  The  combined  effect  of  the  timber 
sroynes  and  of  the  two  artificial  channels  had  been  to  reduce  the  river 
between  Stockton  and  Newport  to  a  nearly  uniform  width,  straight 
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aad  narrow,  through  which  the  ebb  tide  flowed  with  considerable 
velocity.  As  the  tide  was  suddenly  cheeked  at  the  eastern  extremity 
of  the  second  cut,  by  the  greater  width  of  the  channel,  the  tendency 
was  for  all  matters  held  in  suspension  to  be  deposited,  thus  forming 
shoals,  and  filling  up  the  bed  of  the  river.  As  this  was  constantly 
recurrin|^,  the  system  of  groynes  had  beea  continued  lower  down, 
with  a  view  to  secure  deep  water,  and  when  the  wider  channel  was 
reached,  it  became  more  difficult  to  deal  with  it. 

The  works  had  caused  the  silting-up  of  the  north  shore  of  Bamblet's 
Blight,  which  must  have  been  contemplated ;  but  they  also  led  to  the 
filling  up  of  the  shipping  berths  at  Middlesbro',  which  could  not  have 
been  intended.  In  1852,  the  control  of  the  river  was  assumed  by  the 
present  Thames  Conservancy  Commission.  Por  some  years  previous, 
the  river  below  Middlesbro*  had  been  in  a  very  bad  state,  and  was  con- 
tinuaUy  getting  wotse.  It  was  evident,  by  letters  from  shipowners,  as 
given  in  Mr.  Bald's  report  to  the  Admiralty  in  1851,  and  was  corrobo- 
rated by  the  personal  experience  of  the  author,  that  the  channel  changed 
very  much  every  spring  tide,  by  the  operations  of  the  jetties  below 
Cargo  Fleet,  and  that  it  ran  almost  dry  at  low  water  near  the  ninth 
buoy.  In  fact,  the  efiect  of  the  groynes  had  been  to  advance  the  fore- 
shore to  their  extremities ;  and  in  many  cases  the  width  of  the  original 
channel  in  the  Tees  had  been  reduced  one-half,  by  which  a  large  body 
of  tidal  water  had  been  excluded,  reducing  the  velocity  of  the  ebb  tides, 
and  diminishing  the  scouring  force,  with  a  corresponding  result  in  the 
lower  reaches  of  the  river.  In  1821,  previous  to  the  construction  of 
any  of  these  works,  the  least  depth  of  water  between  Cargo  Fleet  and 
the  ninth  buoy  anchorage  was  6  feet,  exceptiug  upon  the  mussel  scarf 
shoal,  since  removed  by  dredging ;  and  which  it  was  estimated  by  Mr. 
Bald,  in  his  report  to  the  Admiralty,  might  have  been  then  efiected  for 
£350,  while  the  cost  of  the  jetties,  which  did  not  remove  it,  must  have 
been  considerably  greater.  The  works  in  the  upper  part  of  the  river  had, 
therefore,  reduced  the  depth  in  the  channel  below  Middlesbro'  4  feet, 
and  the  deep  water  anchorage  berths  had  also  been  considerably  dimini- 
shed. It  was  not  doubted  that  the  channel  of  the  river  between  Stockton 
and  Middlesbro'  had  been  made  more  direct,  and  the  depth  more  uni- 
form, by  the  construction  of  the  various  works  ;  but  the  author  was  of 
opinion  that  better  results  would  have  been  obtained  by  a  judicious 
system  of  dredging,  and  that  the  disastrous  efiects  upon  the  lower 
reaches  of  the  river  might  have  been  avoided.  The  author  believed,  as 
a  general  principle,  that  the  operation  of  dredging,  by  lowering  the  bed 
of  a  river,  and  thus  increasing  the  tidal  flow,  was  acting  in  unison  with 
the  natural  scouring  forces  ;  whilst  contracting  the  channel,  by  jetties 
or  groynes,  shut  out  a  corresponding  amount  of  tidal  water,  and 
weakened  the  scouring  force  of  the  ebb  tide. 

In  conclusion,  it  was  stated  that  the  new  commissioners  had  prin- 
cipally directed  their  attention  to  dredging  the  channel  and  to  forming 
eroynes  or  training  walls  of  refuse  slag  from  the  iron  works,  either  at 
half-tide  level  or  at  low-water  mark,  in  place  of  the  old  timber  jetties, 
by  which  the  depth  of  the  channel  had  been  increased  to  upwards  of 
4  feet  at  low  water.  A  breakwater,  also  of  iron  slag,  was  now  in  process 
of  construction  near  the  mouth  of  the  Tees,  on  the  southern  shore,  ex- 
tending for  a  distance  of  about  4300  yards ;  and  it  was  intended  to  form 
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another  pier  from  the  north  shore  for  a  length  of  about  2000  yards. 
The  ends  of  these  two  piers  would  curve  seawards,  leaving  an  entrance 
channel  of  600  yards  in  width.  It  was  hoped  that,  by  the  construction 
of  these  piers,  a  safe  and  sheltered  harbour  of  refuge  would  be  created 
at  the  mouth  of  the  Tees.  The  depth  on  the  bar  at  low  water  spring 
tides  was  about  11  feet,  and  at  high  water  27  feet,  being  a  greater  aepth 
than  existed  on  the  bars  of  the  l^ne,  the  Wear,  or  the  Clyde. 


MECHANICAL    BNGINEEBS'    SOCIETY. 

January  28th,  1864. 
("Continued  Jromjxtge  362,  Vol  XX») 

The  next  paper  read  was, ''  On  the  improved  traveraitiff  cranes  at  Orewe 
Locomotive  Works,'  by  Mr.  John  Bamsbottom. 

The  traversing  cranes  described  in  the  present  paper  are  employed  in 
the  locomotive  shops  of  the  London  and  North  Western  Bailway  at 
Crewe,  where  they  were  designed  and  erected  by  the  writer.  They 
were  seen  in  action  by  the  members  on  the  occasion  of  their  visit  to  the 
Crewe  works  in  the  excursion  at  the  Liverpool  meeting  of  the  Institu- 
tion. From  the  interest  manifested  in  them  on  that  occasion,  and  the 
numerous  inquiries  that  have  since  been  made  respecting  them,  the 
writer  thought  that  a  description  of  the  principle  and  construction  of 
these  cranes  would  be  acceptable  to  the  members. 

There  are  seven  of  these  cranes  in  use  at  the  Crewe  works,  which 
have  been  working  successfully  for  some  time,  the  first  having  now  been 
three  years  in  constant  work.  They  are  driven  by  power  applied  by  a 
}ight  endless  cord,  extending  throughout  the  entire  length  of  the  shop 
traversed  by  the  crane.  This  cord  is  driven  at  a  very  high  speed — ^nearly 
60  miles  an  hour ;  in  consequence  of  which  only  a  very  li&;ht  driving 
pressure  is  required  on  the  shifting  gear  of  the  crane.  The  driving  cord 
IS  kept  in  uniform  tension  by  the  action  of  a  constant  weight,  and  is 
arranged  so  as  to  allow  of  the  cranes  working  and  traversing  in  eveiy 
direction  without  sensibly  affecting  the  len^h  of  the  cord. 

The  cranes  are  of  two  classes  —  longitudinal  overhead  traversers,  of 
which  there  are  two  pairs  in  the  engine  repairing  shoj),  lifting  loads  up 
to  25  tons ;  and  traversing  jib  cranes,  of  which  there  is  one  pair  in  the 
wheel  shop,  lifting  4  tons.  The  cranes  are  all  driven  by  enaless  cords 
running  along  the  top  of  the  shops,  close  to  the  roof  tie-beams.  The 
overhead  traversers  are  worked,  in  each  case,  by  a  man  seated  on  a  plat* 
form,  attached  to  the  crab  and  moving  with  it ;  and  the  jib  cranes  by  a 
man  standing  below  at  the  foot  of  the  crane,  and  walking  along  with  it 
when  traversing ;  each  man  having  control  over  all  the  lifting,  lowering, 
and  traversing  movements,  by  a  set  of  handles. 

In  the  engine  repairing  shop  there  are  two  pairs  of  overhead  traversers, 
Working  on  two  parallel  sets  of  rails,  each  having  a  span  of  40  feet 
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7  inches,  and  a  longitudinal  traverse  of  270  feet.  The  girdera  forming 
the  longitudinal  rails  are  carried  hj  the  side  walls  and  by  columns  at  a 
height  of  16  feet  above  the  floor.  The  two  pairs  of  traversers  are  sepa- 
rately worked  by  endless  cords,  each  cord  being  carried  down  the  side 
of  the  shop,  and  returning  along  the  same  side,  but  at  4  feet  lower  level. 
In  order  to  communicate  motion  to  the  traverser  and  crab,  the  driv- 
ing portion  of  the  cord  is  carried  across  each  traverser  to  the  further 
end  and  back  again  before  passing  on  to  the  main  driving  pulley. 

The  cord  is  returned  round  a  tightening  pullev,4feet  diameter,  at  the 
end  of  the  shop,  carried  in  a  horizontal  sliding  irame.  To  this  irimie  is 
connected  a  weight,  for  the  purpose  of  giving  the  requisite  tension  to 
the  driving  cord,  and  liking  up  any  stretching  or  temporary  variation 
of  length  due  to  change  of  load  or  weather.  The  tightening  frame  has 
a  traverse  across  the  end  wall  of  the  shop,  giving  a  range  of  34  feet, 
which  takes  up  a  variation  in  the  length  of  tiie  cord  equiu  to  twice  that 
amount. 

The  traverser  is  constructed  of  two  timber  beams,  trussed  with 
wrought-iron  bars ;  and  the  whole  is  carried  by  four  flanged  wheels 
mounted  in  cast-iron  carriages,  into  which  the  ends  of  the  beams  are 
fixed. 

The  longitudinal  driving  gear  consists  of  a  double  friction  disc,  keyed 
on  the  vei^ical  spindle  of  a  driving  pulley  in  which  the  driving  cord 
runs.  The  spindle  footstep  and  gmde  are  carried  by  a  double  lever, 
connected  to  a  short  lever  on  a  horizontal  shaft,  which  extends  across 
the  whole  length  of  the  traverser,  and  is  under  the  control  of  the  at- 
tendant by  means  of  a  hand  lever  sliding  on  the  shaft  along  with  the 
crab,  whereby  the  friction  disc  is  raised  or  lowered  so  as  to  be  brought 
in  contact  with  the  friction  pulley  either  at  bottom  or  at  top,  accordmg 
to  the  direction  in  which  the  traverser  is  required  to  move.  The  motion 
of  the  friction  pulley  is  reduced  by  a  worm  and  worm-wheel  and  spur 
gear  to  a  pinion  shan;,  which  is  carried  across  the  traverser  from  ena  to 
end,  and  by  means  of  pinions  drives  the  carryinjg;  wheels  at  each  end  of 
the  traverser.  The  frictional  surfaces  of  the  driving  disc  are  composed  of 
rings  of  alder  wood,  cut  with  the  fibre  on  end ;  the  edges  of  the  wood 
rings  are  bevilled,  and  they  ore  secured  in  their  places  by  an  inner  iron 

ring. 

Jjie  pulleys  for  returning  the  driving  cord  from  the  further  end  of 
the  traverser  work  in  inclined  positions,  in  order  that  the  cord  which 
has  passed  across  the  traverser  may  be  returned  at  1^  inch  lower  level, 
and  at  the  same  time  in  a  diflerent  vertical  plane.  This  is  done  in  order  to 
fiicilitate  the  lowering  and  lifting  movements,  as  afterwards  described ; 
and  further,  in  order  that  the  two  cords  which  are  travelling  in  opposite 
directions  may  not  rub  against  each  other  by  the  swagging  of  eitner  of 
them. 

The  crab  of  the  traverser  consists  of  a  pair  of  cast-iron  frames,  carrying 
the  chain  barrel,  lifting  and  lowering,  and  traversing  gear ;  the  wnole 
being  carried  upon  four  flanged  wheels  running  on  rails,  bolted  upon 
the  traverser  beams. 

Tlie  lifting  and  lowering  gear  is  put  in  motion  when  the  cord  is  pressed 
into  either  of  the  grooves  of  a  douole  grooved  puUey,  keyed  to  a  vertical 
spindle  by  pressure  pulleys.  These  pulleys  are  of  cast  iron,  8  inches 
working  diMneter,  and  are  mounted  on  short  wrought-iron  studs  tapped 
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into  a  radial  arm,  on  which  they  are  carried.  When  at  rest,  the  puU63rB 
are  clear  of  the  cord,  and  are,  therefore,  only  running  when  work  is 
being  done.  The  stud  bearings  are  necessarily  short,  in  consequence  of 
the  small  amount  of  clearance  between  the  pulleys  and  the  roof  tie- 
beams,  which  at  this  point  does  not  exceed  li  inches.  The  grooves  in 
the  driving  pulley  are  of  different  diameters,  whereby  different  velocities 
are  obtained,  the  smaller  being  used  for  lowering  and  the  larger  for 
lifting  ;  and  as  the  two  portions  of  the  driving  cord  are  running  con- 
stantly in  opposite  directions,  the  reversing  is  obtained  hj  simply  press- 
ing one  or  other  of  the  cords  into  contact  with  the  driving  pulley,  by 
one  of  the  pressure  pulleys,  with  a  pressure  proportionate  to  the  work 
to  be  done.  The  radial  arm  carrying  the  pressure  pulleys  turns  upon 
a  vertical  spindle,  and  is  cast  with  a  toothed  segment,  which  gears  into 
a  rack  at  the  end  of  a  rod  attached  to  a  hand  lever.  This  lever  is  under 
the  control  of  the  attendant,  and  is  held  in  its  place  by  a  spring  catch 
in  a  notched  sector. 

From  the  driving  pulley  the  velocity  of  the  driving  cord  is  trans- 
mitted and  reduced  through  a  worm  and  worm  wheel.  In  order  to 
economise  space,  the  shaft  of  this  worm  wheel  is  carried  through  the 
hollow  shaft  on  which  the  chain  barrel  and  its  spur  wheels  are  mounted. 
The  number  of  revolutions  is  further  reduced  by  a  spur  pinion  and  wheel 
to  the  shaft,  on  which  slide  two  pinions  of  different  diameters,  gearing 
alternately  into  spur  wheels,  also  of  different  diameters,  which  are  keyed 
to  the  chain  barrel,  so  as  to  give  a  greater  or  less  purchase  as  required 
for  heavy  or  light  loads, — the  ratio  of  difference  bemg  about  4  to  1. 

The  cross  traversing  gear  is  similar  in  principle  to  the  lifting  gear. 
The  two  grooves  of  the  driving  pulley  are,  however,  of  the  same  diameter 
in  this  case,  the  velocity  of  traverse  being  the  same  in  both  directions. 
This  pulley  is  placed  on  the  opposite  side  of  the  driving  cord  to  the 
pulley  of  the  lifting  gear,  so  that  the  cord,  when  used  for  traversing, 
may  Hot  foul  the  lifting  pulley.  The  radial  arm  carrying  the  pressure 
puUeys  belonging  to  the  driving  pulley  is  in  this  also  worked  by  a  rack 
and  segment  from  a  hand  lever,  which  is  adjacent  to  the  hand  lever  of 
the  lifting  and  lowering  motion. 

The  cross  and  longitudinal  traversing  movements  are  made  at  the  rate 
of  SO  feet  per  minute.  The  heavy  lo^s  are  lifted  at  the  rate  of  1  foot 
7^  inches  per  minute,  and  the  light  loads  at  the  rate  of  G  feet  5  inches 
per  minute. 

The  wheel  shop  contains  a  pair  of  traversing  jib  cranes.  Each  of  the 
two  jib  cranes  has  a  radius  of  S^  feet,  and  a  traverse  of  120  feet  along 
a  sinsle  rail  bolted  to  the  floor ;  and  is  guided  at  the  top  by  a  pair  of 
rolled  girders  of  an  w  section.  The  top  of  the  crane  carries  a  guide 
roUer,  which  just  fits  in  between  the  pair  of  girders,  and  serves  to 
support  the  crane  laterally  when  lifting  on  either  side  of  the  rail.  The 
driving  cord  is  carried  down  the  shop  and  back  again,  just  below  the 
roof  tie-beams.  In  its  course  it  is  passed  round  nearly  half  the  circum- 
ference of  the  driving  pulley  of  each  crane,  by  means  of  the  two  guide 
pulleys ;  the  one  crane  being  driven  by  the  outgoing  cord,  and  the  other 
by  the  return  cord.  The  guide  pulleys  are  carried  by  a  guide  bracket 
upon  the  top  of  the  crane  post,  and  traverse  with  the  crane.  The 
tightening  gear  is  similar  in  its  action  to  that  already  described  for  the 
overhead  traveller. 
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The  <»«ae  is  coastructed  of  a  plate  box-frame,  forming  the  base,  and 
carrying  the  rertical  cast-iron  pillar,  round  which  the  outer  casing  and 
its  attached  jib  revolve.  The  driving  pulley  is  keyed  to  the  vertical 
shaft  passing  down  the  centre  of  the  crane  post ;  and  from  this  shaft 
all  the  motions  are  taken  by  means  of  frictional  gear.  The  lifting  and 
lowering  gear  consists  of  a  double-friction  cone  of  cast  iron,  sliding  on 
a  fast  key  on  the  vertical  sh^,  and  moved  up  or  down,  as  requireo,  to 
bring  the  lower  or  upper  frictional  surfaces  into  contact  with  a  single 
friction  cone,  from  which  the  motion  is  transmitted  and  reduced  through 
a  worm  wheel  and  train  of  spur  gear  to  the  chain  barrel.  The  whole  is 
carried  by  the  cast-iron  bracket,  bolted  to  the  outer  casing  of  the  crane 
pillar,  and  revolving  with  it  The  bearings  for  the  driving  shaft  above 
aud  below  the  double  friction  cone  are  of  cast  iron ;  but  the  horizontal 
worm  spindle  runs  in  a  brass  bush,  the  end  pressure,  when  lifting,  being 
taken  by  the  collar  of  the  bush  and  the  end  step.  The  driving  cones 
are  raised  or  lowered  by  means  of  a  double  lever  and  brass  clutches  on 
each  side  of  the  boss  of  the  lower  cone.  These  levers  are  placed  under 
the  cones  instead  of  between  them,  in  order  that  any  oil  thrown  off  the 
collars  may  not  affect  the  frictional  suiface.  '  The  clutch  levers  are  con- 
nected, by  an  external  rod,  to  a  hand  lever,  at  a  convenient  height  for 
the  man  working  the  crane. 

^  The  traversing  motion  is  similar  in  principle  to  the  lifting  gear,  con- 
sisting of  a  single  friction  cone,  keyed  on  uie  bottom  of  the  vertical 
driving  shaft,  which  communicates  a  backward  or  forward  traverse 
when  either  face  of  the  double  cone  is  brought  into  driving  contact,  as 
required;  the  motion  being  transmitted  to  the  carrying  wheels  through 
a  train  of  worm  and  spur  gear.  The  traversing  gear  is  applied  to  both 
the  carrying  wheels,  in  order  that  there  may  be  sufficient  adhesion  when 
the  load  overhangs  either  end  of  the  crane,  which  would  not  be  the  case 
if  only  one  wheel  were  driven  and  the  load  overhung  the  opposite  end 
of  the  crane.  The  double  cone  is  moved  along  its  shaft  by  clutch 
levers,  in  a  similar  manner  to  the  lifting  and  lowering  gear,  the  clutch 
bein^  worked  by  a  hand  lever.  The  double  cones  are  of  cast  iron ;  but 
the  driving  cone  is  composed  of  a  cone  of  alder  wood,  which  is  fastened 
by  lock  nuts  and  studs  to  a  wroug[ht-iron  disc,  screwed  on  the  coned  end 
of  the  vertical  shaft.  The  traversing  gear  is  carried  by  a  bracket  bolted 
to  the  foot  of  the  centre  pillar.  The  double  cone  shaft  is  carried  at  the 
ends  b;^  cast-iron  brackets,  with  brass  bushes,  to  take  the  end  thrust  in 
traversing  :  the  worms  are  pinned  on  the  shaft. 

The  jib  of  the  crane  is  formed  of  two  wrought-iron  bars,  stiffened 
lateralljT  by  diagonal  trussing,  and  tied  at  the  projecting  end  to  the 
outer  pillar  of  the  crane  by  two  tie  rods.  The  bottom  pressure  of  the 
jib  is  taken  by  the  roller,  which  is  carried  in  a  cast-iron  box,  bolted 
between  the  projecting  sides  of  the  outer  casing  of  the  crane,  and  runs 
on  the  bevilled  base  of  the  cast-iron  crane  pillar.  The  base  of  the  crane 
is  sufficientlv  long  to  secure  its  stability  when  the  maximum  load  is 
lifted  over  the  rail,  or  lengthways  of  the  crane  base. 

In  these  cranes,  owing  to  the  high  speed  at  which  the  driving  cord 
runs,  the  power  is  applied  at  a  very  long  leverage  over  the  load  to  be 
lifted.  Tne  velocity  of  the  cord  is,  in  all  cases,  6000  feet  per  minute  ; 
and  in  the  overhead  traversers,  the  heavy  loads  are  lifted  at  the  rate  of 
1  foot  7J  inches  per  minute,  the  total  leverage  being  slightly  over  8000 
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to  1 ;  80  that,  in  this  case,  the  driving  power  required  to  lift  the  maxi- 
mum  load  of  25  tons,  is  only  18  lbs.,  irrespective  of  friction.  When 
liffcinfi;  light  loads  with  the  traversers,  the  speed  of  lifting  is  increased 
to  6  feet  6  inches  per  minute,  being  a  leverage  of  nearly  800  to  1 ;  and 
in  the  jib  cranes  of  the  wheel  shop,  which  lift  up  to  4  tons,  the  speed  of 
lifting  is  6  feet  1^  inches  per  minute,  giving  a  leverage  of  nearly  1000  to  1 . 
The  actual  power  required  in  the  traversers  for  lilting  a  load  of  9  tons, 
besides  the  snatch  block  and  chain,  has  been  found  to  be  17  lbs.  acting 
at  the  circumference  of  the  driving  pulley,  at  the  point  where  the 
driving  cord  acts  upon  it ;  and  the  total  leverage  over  the  load  being 
8000  to  1,  the  portion  required  to  sustain  the  load  is  6  lbs.,  leaving 
11  lbs.,  as  the  working  power  required  to  overcome  the  friction  of  the 
crab  gear  under  that  load.  The  crab  when  unloaded  is  found  to  require 
a  driving  power  of  li  lbs.  to  overcome  its  friction. 

The  tightening  weight  for  the  repairing  shop  traverser  is  218  lbs., 
or  109  lbs.  on  each  half  of  the  driving  cord  ;  and  this  ia  found  to  be 
about  the  best  working  strain  for  keeping  the  rope  steady  and  giving 
the  required  hold  on  the  main  driving  pulley  and  tne  horizontal  pulleys 
of  the  crab.  The  limit  of  the  weight  is  that  required  to  give  steadiness 
to  the  transverse  portion  of  the  cord  situated  between  the  crab  pulleys 
and  the  end  of  the  traverser,  which  is  unsupported  for  a  length  of  about 
80  feet  when  the  crab  is  close  to  one  end  of  the  traverser. 

The  driving  cords  employed  are  soft  white  cotton  cords,  f  uich 
diameter  when  new,  and  weighing  about  1^  ounce  per  foot :  they  soon 
become  reduced  to  9-16ths  inch  by  stretching,  and  are  found  to  last 
about  eight  months  in  constant  work.  In  the  overhead  traverser, 
which  baa  been  in  constant  work  in  the  boiler  shop  for  about  three 

{ears  with  a  single  crab  arranged  to  lift  6  tons,  a  smaller  cord  of  about 
inch  diameter  was  originally  used :  it  was,  however,  found  desirable 
to  adopt  a  cord  of  i  inch  diameter  afterwards.  The  total  length  of 
each  of  the  two  driving  cords  in  the  repairing  shop  is  800  feet ;  in  the 
wheel  shop,  820  feet ;  and  in  the  boiler  shop,  560  feet.  The  wear  and 
tear  of  the  cord  is  considered  to  be  mainly  influenced  by  the  bends  to 
which  it  is  subjected  in  its  course ;  and  the  pulleys  over  which  it  is 
bent  are,  therefore,  made  none  of  them  less  tnan  18  inches  diameter, 
or  about  30  times  the  diameter  of  the  cord ;  excepting  only  the  presser 
pulleys,  of  8  inches  diameter,  for  pressing  the  cord  into  the  grooves  of 
the  dfriving  pulleys  in  the  overhead  traversers.  In  the  jib  cranes  the 
cord  has  eleven  bends  at  all  times,  whether  the  two  cranes  are  working 
or  not ;  and  in  the  repairing  shop  traven^ers,  the  cord  has  twelve  bends 
when  both  cranes  are  not  working,  sixteen  when  both  are  lifting  or 
cross-traversing  alone,  and  twenty  when  both  cranes  are  cross-traversing 
and  also  lifting. 

The  groove  of  the  driving  pulley  is  made  V  shaped,  at  an  angle  of 
80  degrees,  and  smaller  at  the  bottom  than  the  cord;  so  that  the  cord 
is  gripped  between  the  inclined  sides,  and  does  not  reach  the  bottom  of 
the  fl^oove.  In  the  guiding  pulleys  the  groove  is  made  half-round  at 
the  bottom,  with  the  same  radius  as  the  section  of  the  cord ;  and  in  the 
pressure  puUeys  the  bottom  of  the  groove  is  rounded  out  with  rather  a 
longer  radius. 

The  cord  is  supported  at  intervals  of  12  to  14  feet  b^  fixed  slippers 
of  a  plain  trougn  section,  in  which  it  lies  whilst  running.    They  are 
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of  cast  iron,  flat  in  the  bottom,  which  is  I4  inch  wide,  and  with  side 
flanges,  as  shown  in  the  full-size  section :  the  ends  are  bell-mouthed. 
These  slippers  are  fixed  1|  inches  i)elow  the  working  level  of  the  cord 
on  the  driving  side,  so  that  the  driving  wheels  pass  clear  above  the 
slippers  in  the  traversing  of  the  crane,  and  lift  a  portion  of  the  cord 
out  of  them  successivelj  in  passing. 

In  experiments  made  witn  a  number  of  slippers  carrying  different 
weights,  the  friction  between  the  cord  and  the  slipper  was  found  to  be 
about  two-fifths  of  the  load ;  but  as  the  total  weight  of  that  portion  of 
the  cord  which  rests  on  slippers  is  onlj  50  lbs.,  and  the  whole  friction 
oonsoquentlj  amounts  to  only  20  lbs.,  it  is  not  considered  worth  while 
to  complicate  the  mtem  by  the  introduction  of  pulleys  for  sup- 
porting the  cord.  No  care  in  oiling  is  required  as  regards  these 
bearing  slippers  used  in  transmitting  the  power  along  the  shop,  as 
is  the  case  in  the  power  cranes  driven  by  continuous  longitudinal 
shafting  where  tumbling  carriers  are  required,  or  where  heavy  cords 
at  low  velocities  are  uaed,  requiring  carrying  pulleys,  the  bearincs  of 
which  need  regular  oiling.  By  means  of  pull  cords  passing  from 
end  to  end  of  the  shop,  the  main  driving  gear  for  each  pair  of 
traversers  can  be  stoppea  at  any  time  by  the  men  working  the  traver- 
sers; so  that  when  the  cranes  are  not  working,  the  vrhole  of  the 
hi^  speed  gearing  stands  idle. 

The  action  of  tnese  cranes  is  very  smooth  and  easy,  and  all  the 
movements  are  readily  under  control 

Mr.  Eamsbottom  showed  one  of  the  cast-iron  slippers  for  carryins 
the  driving  cord  of  the  crane,  together  with  a  piece  of  the  cotton  cord 
employed  for  the  purpose,  and  also  a  piece  that  had  been  working  on 
the  25-ton  crane ;  it  had  not  been  in  use  many  months,  but  was  calcu- 
lated, from  present  experience,  to  last  about  eight  months  before 
requiring  renewal. 

Mr.  J.  Pemie  had  had  an  opportunity  of  seeing  the  cranes  in  use, 
and  was  greatly  pleased  with  their  construction  and  action.  The  jib 
crane  was  most  convenient  for  taking  a  pair  of  wheels  out  of  the  lathe 
and  conveying  it  to  any  other  spot  with  the  least  possible  trouble ;  and 
the  traversing  crane  also  was  of  great  advantage  for  lifti^  an  entire 
engine  and  shifting  it  from  one  line  of  rails  to  another.  He  enouired 
whether  any  provision  was  made  for  preventing  the  driving  cord  from 
slipping  ofi*  the  several  pullevs  over  which  it  passed,  and  whether  any 
accident  had  occurred  from  tnat  cause  or  from  the  rope  breaking. 

Mr.  Samsbottom  replied,  that  one  accident  had  occurred  with  the 
six-ton  crane  in  the  boiler  shop  not  long  after  it  began  to  be  used,  in 
consequence  of  the  driving  cord  slipping  off  one  of  the  pulleys,  and 
sweeping  the  man  off  the  crane  platform.  Now,  however,  guards  had 
been  added  to  the  pulleys,  to  eaten  the  cord  in  the  event  of  its  slipping 
off,  so  as  to  prevent  sucn  an  occurrence  happening  acain. 

The  Chairman  enquired  what  saving  in  labour  had  been  effected  in 
the  wheel  shop  by  the  use  of  the  new  erane  in  place  of  the  ordinary 
cranes  used  for  such  purposes. 

Mr.  Bamsbottom  replied,  that  there  were  previously  two  dozen  pairs 
of  blocks  and  ropes  emploved  in  the  wheel  shop,  requiring  a  larj^e 
number  of  labourers  to  work  them ;  whilst  now  the  two  traversing  jib 
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cranes  alone,  with  two  men  to  work  them,  did  the  whole  work  of  the 
shop  and  very  much  quicker  than  before ;  and  £300  a  year  was  saved 
in  the  piecework  prices  of  the  work  done  in  that  shop  alone  by  the  use 
of  the  new  cranes. 

Mr.  E.  A.  Cowper  observed  that  a  light  driving  cord  was  the  only 
plan  compatible  with  a  high  speed  of  driving,  as  a  heavy  cord  or  chain 
would  soon  wear  out  by  its  own  weight.  The  mode  of  reversing  the 
motion^  by  merely  deflecting  the  driving  cord  into  one  or  other  of  the 
two  grooves  of  the  driving  pulleys,  was  exceedingly  simple  and 
efficient;  and  the  arrangement  was  also  very  simple  for  increasing 
the  length  of  surfSftce  of  contact  of  the  cord  with  the  pulley  to  meet 
the  requirements  of  a  heavier  load. 


ICases  in  which  a  Full  Specification  has  been  deposited,} 


2873.  George  Totnlinson  Boiisfield,  of 

Loughborough-park,  Brixton,  impts. 

in  the  manufacture  of  ornamental 

chairs, — a  communication. — Novem" 

ber  nth, 
2879.  William  Snell,  of  Clement's-inn, 

Strand,iropts.  in  brick  and  tile  making 

machinery,  —  a    communication. — 

November  18M. 
2927.  Fran9oi8Pfanhauser,ofWinsIey- 

street,  impd.  process  of  tanning. — 

November  23rd. 
2939.  Ward    Ryder,    of   St.   John's- 

square,  Clerkenwell,  burning  paraf« 


fine  and  such  like  oils  in  lamps, 
chandeliers,  and  as  night  lights,  by 
means  of  an  inconsumable  metahkos 
wick  or  burner,  with  or  without  a 
smoke  chimney. — November  24  th, 

3019.  George  Haseltine,  of  Southamp- 
ton-buildings, impd.  combined  infant 
tender  and  exercising  apparatus, — a 
communication. — December  5th, 

3042.  George  Tomlinson  Bousfield,  of 
Loughborough-park,  Brixton,  impts. 
in  the  manufacture  of  illuminating 
gas, — a  communication.— I>ffce?ii6er 
6^. 


Cases  in  which  a  Provisional  Specification  has  been  deposited. 


1902.  Albert  Kistemann,  of  the  City, 
impts.  in  burners  or  apparatus  impli- 
cable  to  lamps  in  which  petroleum 
and  such  like  oils  are  used, — a  com- 
monication. — July  30th, 

2009.  Hugh  Dyer,  of  Liverpool,  impts. 
applicable  to  chimney  tops  and  ven- 
tilators, and  aoparatns  tor  cleaning 
the  same  ana  flues  generally.-*- 
August  12M. 

2153.  John  Hays  Wilson,  of  Liverpool, 
impts.  in  breech-loading  cannon,— a 
communication. — Septmber  2nd, 

2302.  Stephen  Bates,  of  New  Radford, 


Nottingham,  impts.  in  the  manufac- 
ture of  lace  or  other  fabrics,  and  in 
the  machinery  or  apparatus  employed 
therein. — September  20th. 

2484 .  JamesGeorgeBeckton,  of  Whitby, 
Yorkshire,  impts.  in  heatinff  retort 
and  other  ovens  for  the  distiluition  of 
shale,  coal,  and  other  substances.— 
October  lOth, 

2500.  William  Gilbert,  of  Enfield, 
Edvrin  Cooper,  of  London,  and 
George  Rowland  Webster,  of  Shef- 
field, impts.  in  apparatus  for  indica- 
ting and  giving  alarm  in  case  of  ac- 
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ctdental  fire;  appHcnblc  to  public 
buildings,  ships,  hoases,  and  such 
like  places. — October  Uth. 

2513.  Isaiah  Williams,  of  Birmingham, 
impd.  revolver,— a  communication. 
•—October  \2th. 

2527.  Michael  Henry,  of  Fleet-street, 
impts.  in  steam  machinery  for  rol- 
ling roads  or  ways,  and  in  other  en- 
gines, carriages,  and  apparatus  ]iro- 
pelled  by  steam  on  common  roads, 
ways,  and  surfaces,— a  communica- 
tion.—Oc/oA<?r  \3th. 

2538.  Richard  Wright,  of  Barge-yard, 
Bucklersbury,  impts.  in  preparing 
saccharine  matters, 

2540.  Orin  Lewis  Hopson  and  Heman 
Porter  Brooks,  of  Waterbury,  Con- 
necticut, U.S.A.,  impd.  machine  or 
apparatus  for  pointing  wires  or  rods 
for  pins  and  other  articles. 

He  above  bear  date  October  \4th, 

2565.  William  Edward  Newton,  of 
Chanceiy-lane,  impts.  in  the  con- 
struction of  marine  steam  boilers, — 
a  communication. — October  XJth, 

2578.  William  Clark,  of  Chancery- 
lane,  impts.  in  presses  for  comnres- 
sing  substances  for  baling  ana  for 
other  purposes, — a  communication. 
—October  ISth. 

2586.  Auguste  Clovel,  of  Paris,  impt, 
in  the  means  of  holding  or  support- 
ing glasses,  shades,  and  reflectors 
used  with  lamps  and  burners. — 
October  I9th, 

2595.  Charles  Brothers,  of  Leaming- 
ton, impts.  in  extinguishing  fires. — 
October  20ih. 

2607.  Arthur  Reynolds,  of  Baghillt, 
nintshire,  impd.  mode  of  manufac- 
turing sulphuric  acid. 

2612.  George  Edmund  Donisthorpe, 
of  Leeds,  impts.  in  fixing  or  secur- 
ing the  rail  on  tramways  used  when 
getting  coal  and  other  minerals  by 
machinery. 

2614.  George  Edmund  Donisthorpe, 
of  Leeds,  impts.  in  obtaining  grease 
from  wash  waters. 

The  above  bear  date  October  2\8t. 

2618.  Henry  Bird,  of  Wakefield,  York- 
shire,  impd.  methods  of,  and  appa- 
ratus for,  stopping  locomotive  steam 
engines  and  railway  carriages,  by 
the  application  of  steam  power  to 


the  workin<r  and  management  of 
railway  breaks. — October  22ncf. 

2642.  George  Edmund  Donisthorpe, 
of  Leeds,  impts.  in  machinery  for 
combing  wool  and  other  fibres. 

2644.  William  Clark,  of  Chancery- 
lane,  impts.  in  rotaiy  engines  or  ap- 
paratus ;  applicable  also  as  a  pump 
or  blowing  apparatus, — a  communi- 
cation. 

The  above  bear  date  October  25th, 

2647.  Robert  William  Wilton,  of  Oak- 
ley-square,  impts.  in  the  constinic- 
tion  of  roots,  walls,  partitions, 
bridges,  fences,  floors,  and  the  ribs 
or  miming  of  ships  and  boats. 

2648.  Johann  Ernst  Friedrich  Liideke, 
of  Stonefield-street,  Islington,  and 
Daniel  Wilckens,  of  Union-square, 
Borough,  impts.  in  motive  power  by 
capillary  attraction. 

The  above  bear  date  October  26th, 

2663.  William  Congalton,  of  Austin - 
friars,  impts.  in  fitting  sails  to  ships 
and  other  vessels. — October  27th. 

2675,  Alexander  Parkes,  of  Birming- 
ham, impts.  in  manufacturing  com- 
pounds of  gun  cotton,  and  other 
vegetable  substances  similarly  pre- 
pored;  also  in  the  preparation  of 
castor  and  cotton  oils  and  gum  bal- 
lata,  to  be  used  with  or  separate 
from  such  compounds. — October 
28M. 

2707.  George  Ashcroft,  of  Hendon, 
Sunderland,  impts.  in  the  construc- 
tion of  hydraulic  presses  employed 
for  pressing  cotton  and  other  fibrous 
substances,  fuel,  hay,  peat,  and  other 
vegetable  matters  and  substances, 
and  for  crushing  mineral  substances. 

2709.  Edward  Pilkington,  of  Bolton, 
Lancashire,  impts.  in  machinery  em- 
ployed in  the  manufacture  of  wad- 
ding and  waterproof  fabrics. 

2710.  Richard  Cardwell  Robinson,  of 
Cannon-street,  impts.  in  semaphoric 
signals,  applicable  to  railway  car- 
riages. 

The  above  bear  date  November  2nd, 

27I8.  Samuel  Davies,  of  Eardisley, 
Herefordshire,  impts.  in  thrashing 
machines. 

2720.  Edward  Thomas  Hughes,  of 
Chancery-lane,  impts.  in  the  manu- 
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facture  of  hats,  caps,  bonnets,  or 
other  coverings  for  the  head, — a 
communication. 

2722.  Edward  Griffith  Brewer,  of 
Chancery-lane,  impts.  in  inkstands, 
— a  communication. 

2724.  Joseph  Grindley  Rowe,  of 
Queen-square,  Westminster,  impd. 
safety  apparatus,  applicable  to  rail- 
way trains. 

2726.  William  Bayliss,  of  Wolver- 
hampton, impts.  in  machinery  for 
punching,  pressing,  and  shearing 
metals. 

The  above  bear  date  November  3rd, 

2728.  "Eli  Jamea  Harrison,  of  Birming- 
ham, impts.  in  attaching  the  inside 
handles  of  carriage  doors  to  their 
spindles ;  which  impts.  may  also  be 
applied  to  the  attacking  of  door  and 
other  knobs  to  their  spindles. 

2729.  James  Dodge,  of  Manchester, 
impts.  in  the  manufacture  of  metal 
''blanks''  which  are  to  be  subse- 
quently employed  in  the  manufac- 
ture 01  files,  and  in  apparatus  for  the 
snnie. 

2730.  Henry  Binnel  Harris  and  John 
Philip  Thomson,  of  Liverpool, 
impts.  in  cigars. 

2731.  Francis  Stephen  Gilbert,  of 
Whitechapel,  impts.  in  tools  for 
screw-driving,  boring,  and  drilling. 

2732.  Felix  Lievin  Bauwens,  of  Wal- 
worth, impts.  in  cooking  food. 

2734.  Frederic  Yates,  of  Birmingham, 
impd.  apparatus  for  generating  com- 
bustible gases. 

2736.  Alexander  John  Fraser,  of 
Water-lane,  London,  impts.  in  ap- 
paratus for  stamping  or  marking 
yampa,  toe  caps,  and  other  parts  of 
boots  and  shoes,  which  apparatus  is 
also  applicable  to  stamping  or  mark- 
ing other  articles  of  leather. 

2738.  Matthew  Piers  Watt  Boulton, 
of  Tew-Park,  Oxfordshire,  impts. 
in  obtaining  motive  'power  from 
steam  and  aeriform  fluids  and  liquids. 

The  above  bear  date  November  4th, 

2740,  John  Sullivan,  of  Chancery-lane, 
impts.  in  the  construction  of  oil 
lamps,  and  in  glasses  to  be  used  in 
connection  therewith. 

2742,  James    Roger    Crompton,    of 


Elton,  Lancashire,  impts.  in  emboss- 
ing or  indenting  tissue  or  other 
paper  with  a  pattern  in  imitation  of 
laid  water  marks  or  other  designs. 
2744.  Martyn  John  Roberto,  of  Pen- 
darren,  Brecon,  impU.  in  machinery 
or  apparatus  for  sprinkling  liquidb 
over  wool,  cloth,  and  other  sub- 
stances. 

The  above  bear  date  November  6th. 

2747.  James  Denoon  Young,  of  Duke- 
street,  Adelphi,  impts.  in  the  con- 
struction of  rolled  iron  railway  bars 
or  metals,  ginlers,  beams,  joisto,  and 
angle  irons. 

2750.  George  Duncan,  of  Liverpool, 
impts.  in  printing  machines. 

2/51.  William  Thrift,  of  Penny-fields, 
Poplar,  impd.  rotary  engine,  pump, 
or  blast. 

2752.  David  Cullen,  of  Bolton,  impU. 
in  the  manufacture  of  oakum,  which 
are  also  applicable  to  '  teasing^ '  wool, 
hair,  or  similar  fibrous  matenals. 

2754.  Alexander  Steven,  of  Glasgow, 
impU.  relating  to  hydraulic  presses. 

2756.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  packing  for  stuff- 
ing boxes, — a  communication. 

2758.  John  Martin  Stanley  and  Jabez 
Stanley,  of  Shefiield,  impd.  method 
of  blowing  cupolas,  blast  furnaces, 
refineries,  smitns'  furnaces,  refiners, 
smiths*  fires,  and  other  furnaces. 

2760.  Alfred  Vincent  Newton,  of 
Chancery-lane,  impd.  manufacture 
of  hooped  skirt, — a  communication. 

2761.  Charles  Thomas  Burgess,  of 
Brentwood,  im))U.  in  portable  centri- 
fugal pumps. 

2762.  Arthur  Field.of Lambeth-marsh, 
impto.  in  the  manufacture  of  night- 
lighU. 

2763.  Gustavus  Palmer  Harding,  of 
Cornhill,  and  Lynall  Thomas,  of 
Union-street,  Berkeley-square,impts. 
in  guns  and  fire-arms. 

The  (Utove  bear  dale  November  7M. 

2764.  William  Bridges  Adams,  of 
Holly  Mount,  Hampstead,  impto.  in 
locomotive  engines  and  trains,  for 
the  purpose  of  diminishing  wear  and 
risk  on  railways,  tramways,  and  com- 
mon roads. 

2765.  Robert  Montogue,  of  Cowley- 
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•treet,  Westminster,  impd.  apparatus 
for  holding  and  regulating  the  cords 
or  bands  of  window  blinds. 

2766.  Richard  Rimmer,  of  Crowe  Hall, 
near  Ipswich,  impd.  apparatus  for 
drawing  off  liquids. 

2767.  John  Henshaw,  of  Salford, 
impd.  method  of,  and  apparatus  for, 
signalling  and  giving  alarm  on  rail- 
ways. 

2768.  John  Hurt  and  Henry  Tonge, 
of  Sowerby  Bridge,  near  Halifax, 
irapts.  in  apparatus  for  grinding 
com. 

2771.  William  Ring  Hall,  of  Sheer- 
nesa,  impd.  method  of  raising  screw 
propellers. 

27/2.  August  Bechem,  of  Duisburgh, 
Prussia,  and  Hermann  Wedekind, 
of  Dunster-court,  Mincing-lane, 
impts.  in  rolling  metals,  and  in  the 
maehinery  or  apparatus  to  be  em- 
ployed therein. 

27/3.  John  Henry  Johnson,  of  Lin- 
colnVinn-fields,  impts.  in  the  treat- 
ment of  yams  or  threads  and  textile 
fabrics,  composed  of  flax,  hemp,  or 
cotton ;  and  in  the  apparatus  em- 
ployed therein, — a  communication. 

27/4.  James  Okey,  of  Stroud,  impts. 
in  boots  and  shoes. 

2775.  John  Bell,  of  Hammersmith, 
impts.  in  chimney  pots  for  the  preven- 
tion of  down  draft,  and  for  curing 
smoky  chimneys. 

2776.  Adolphe  Moreau,  of  Chancery- 
lane,  impts.  in  extracting  silver  from 
lead,— a  communication. 

2777.  Sven  Rydbeck,  of  Skafde,  Swe- 
den, impts.  in  breech-loading  fire- 
arms and  cartridges. 

The  above  bear  date  November  Sth. 

2778.  John  Davis  Welch  and  Alfred 
Phippen  Welch,  both  of  Qutter- 
lane,  impd.  mode  of  strengthenmg 
and  giving  a  flexible  finish  to  the 
brims  of  straw  hats. 

277d.  George  Bell  Galloway,  of  Liver- 
pool, impts.  in  the  production  of 
motive  power  by  the  use  of  atmo- 
spheric air  in  connection  with  water 
under  hydraulic  pressure,  and  in 
means  of  preventing  boiler  explosions. 

2780.  Stephen  Dixon,  of  Nottingham, 
the  construction  and  arrangement  of 
an  impd.  letter,  pai)er,  invoice,  or 
biU  book  file. 


2781.  John  Robinson,  of  Liverpool, 
impts.  in  the  constraction  of  ships 
and  other  navigable  vessels. 

2782.  Samuel  Cartwright  Reed,  of 
Fleet-street,  impts.  in  the  construc- 
tion of  traps  for  drains,  sinks,  gul- 
leys,  and  other  places  where  traps 
are  applied. 

2783.  James  Rae,  of  New-cross,  impts. 
in  the  means  or  apparatus  for  trans- 
porting or  conveying  sea  water  to 
inland  places. 

2784.  James  Thompson,  of  Bilston, 
impts.  in  the  manufacture  of  gun 
barrels  and  ordnance. 

2785.  John  Dale  and  Heinrieh  Caro,  of 
Manchester,  and  Carl  Alexander 
Martins,  of  Warrington,  impts.  in 
obtaining  coloring  matters  for  dyeing 
and  printing. 

2786.  William  Edward  Newton,  of 
Chancery-lane,  impd.  filter  or  press, 
— a  communication. 

ne  above  bear  date  November  9th, 

2787.  Francis  Lane,  of  Wrotham 
Rectory,  Seven  Oaks,  impd.  cap  or 
stopper  for  soda  water  and  other 
bottles. 

2790.  Robert  Barlow  Cooley,  of  Not- 
tingham,  impts.  in  the  manufacture 
of  hats,  caps,  and  bonnets,  or  other 
coverings  tor  the  head ;  and  in  ap- 
paratus employed  in  such  manu- 
facture. 

2792.  Morris  West  Ruthven,  of  Har« 
low-villas,  East  India-road,  impttt 
in  steering  apparatus. 

2793.  Edward  Joseph  William  Paraa- 
cott,  of  Leeds,  impd.  machinery  for 
shaping  and  sharpening  saws. 

2794.  John  McCaA,  of  Houndsditch, 
and  Bevan  George  Sloper,  of  Wal- 
thamstow,  impts.  in  preserving  firesh 
meat,  poultry,  game,  and  fish;  and 
in  vessels  employed  therein. 

2795.  Thomas  Latham  Boote  and 
Richard  Boote,  of  Burslem,  impts. 
in  the  manufacture  of  pottery  and 
such  like  wares. 

2796.  Jesse  Simes,  of  Tonbridge,  Rent, 
impts.  in  steam  and  other  motive<i 
power  engines. 

2797.  Henry  Brockett,  of  Sydenham, 
impts.  in  the  permanent  way  of  rail- 
ways. 

2798.  Leonard  Cooke,  of  Horwieh, 
Lancashire,  impts.  in  the  manufho- 
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ture  of  paper,  and  ia  the  machinery 
employed  therein;  also  in  the  ma- 
nufacture of  paper  cloth  and  woven 
fabrics. 

T/ie  above  bear  date  November  lOtk. 

2799.  George  Alfred  Henty,  of  Bar- 
mouth,  North  Wales,  impts.  in  the 
building  or  manufacture  of  torpedo 
rams. 

2800.  William  Willis,  of  Birmingham, 
impts.  in  processes  for  copying  or 
reproducing,  by  the  agency  of  light, 
drawings,  engravings,  lithographs, 
and  photographs,  and  written  and 
printed  documents. 

2801 .  William  Lingham  Lees,  of  Aston, 
near  Birmingham,  impd.  composition 
or  cement  for  uniting  or  joining 
substances  together,  and  for  other 
purposes. 

9802.  George  Dixon,  of  Birmingham, 
impts.  in  mills  for  crushing  sugar 
and  other  hard  substances, — a  com- 
munication. 

2803.  William  Clark,  of  Chancery- 
lane,  impts.  in  the  means  and  appa- 
ratus for  generating  motive  power, — 
a  communication. 

2804.  William  Clark,  of  Chancery- 
lane,  impts.  in  looms, — a  communi- 
cation. 

2805.  John  Cockshott,  of  Preston, 
impd.  machine  or  apparatus  fur 
cleaning  forks  and  spoons. 

2806.  George  Smith,  of  Bradford, 
Lancashire,  impts.  in  machinery  or 
apparatus  for  drying  or  desiccating 
materials  or  suDstances  containing 
moisture. 

2807.  John  Kinniburgh,  of  the  Shotts 
Iron  Works,  Lanark,  N.B.,  impts.  in 
making  moulds  for  casting,  and  in 
apparatus  therefor. 

2809.  FrancisFearon,  of  Great  George- 
street,  Westminster,  impd.  apparatus 
for  softening  and  deadening  sound. 

2810.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  moulds  for 
moulding  or  casting, — a  communi- 
cation. 

2812.  Charles  Mohr  and  Samuel  Ed- 
monds Smith,  of  Birmingham,  impts. 
in  cages  for  birds,  squirrels,  and 
other  animals. 

2S13.  Edward  Richardson,  of  Ravens- 
thorpe,  Mirfieldy  Yorkshire,  impts. 


in  means  and  apparatus  for  produc- 
ing or  effecting  fog  signals. 

2814.  Charles  William  Heckethome, 
of  Park-road,  Peckham,  impu.  in 
the  means  of,  and  apparatus  for, 
working  ships*  pumps,  and  for  pre- 
venting vessels  from  foundering. 

2815.  James  Thome,  of  Austin  Friart, 
impts.  in  washing  machines. 

2816.  Douglas  Symonds  Sutherland, 
of  Great  George-street,  Westminster, 
iuipts.  in  machinery  for  compressing 
gunpowder  for  blasting  or  other 
))urposes,  and  in  cartridges  for 
blasting. 

2817.  John  Keats  and  William  Ste- 
phens Clark,  both  of  Street,  Somer- 
setshire, impts.  in  sewing  machines. 

The  above  bear  date  November  IIM. 

2818.  George  Davies,  of  Serle-street, 
impd.  knapsack  supporter, — a  com- 
munication. 

2820.  William  Fisher,  of  Hyde-park, 
impd.  apparatus  or  mechanism  for 
securely  closing  adhesive  envelopes, 
and  for  affixing  stamps  to  letters 
and  envelopes. 

2821.  Francis  Adams  Papps,  of  Bow, 
impts.  in  malt  liquors  as  tonics. 

2822.  John  McCluskey,  of  New  York, 
impt.  in  sewing  machines. 

2823.  Charles  Shirley  Ciidman,  of 
Burlington-arcade,  impt.  applicable 
to  whips,  umbrellas,  parasols,  walk- 
ing sticks  and  canes. 

2824.  Edmund  Freeman  Woods  and 
James  Samuel  Cock  sedge,  of  Stow- 
market,  impts.  in  apparatus  used  for 
feeding  millstones. 

2825.  Henry  William  Ripley,  of  Brad- 
ford, impts.  in  preparing  wool  and 
hair  for  the  manufacture  of  yarns 
and  piece  goods. 

2826.  Charles  Cotton,  of  Jersey,  and 
William  Nunn,  of  St.  George-street 
East,  impts.  in  apparatus  for  facili- 
tating communication  between  pas- 
sengers and  guards  of  railway  trains. 

2827.  Charles  Esplin,  of  Tyer-street, 
Lambeth,  impts.  iu  apparatus  for 
regulating  the  supply  of  gas. 

2828.  Thomas  Jones,  of  Manchester, 
impts.  in  builers  for  heating  rooms  or 
buildings,  conservatories,  and  similar 
places. 

2829.  Peter  Armand  le  Qomte  de  Fpn- 
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tainemoreaQt  -of  Paris,  imptt.  in 
looms  for  weaying,— a  communica- 
tion. 
2830.  William  Edward  Gedge,  of  Wel- 
lington-street, impts.  in  pnmps, — a 
communication. 

The  above  bear  date  November  \2th. 

S831.  George  Bell  and  Robert  LUthy, 
of  Bolton,  a  process  for  obtaining 
dense  and  ''flawless''  castings  of 
metals  and  solid,  blocks  of  other 
substances,  particularly  desirable  in 
the  production  of  ingots  for  forg- 
ings,  heavy  pieces  of  ordnance,  and 
hydraulic  press  cylinders. 

2832.  Geoi^  Edward  Noone,  of 
Hastinp|,  impts.  in  machinery  for 
deodonzing  and  utilizing  the  sewage 
of  towns,  and  in  the  treatment  of 
other  refuse  to  be  combined  there- 
with, both  liquid  and  solid,  for 
manure  and  chemical  use. 

2833.  GeorgeNeedham,  of  Old  Change, 
impt.  in  ladies'  dresses. 

2834.  Robert  Gardner,  of  West  Brom- 
wich,  impts.  in  the  manufacture  of 
wroup;ht-iron  boilers  for  brewing, 
wasbmg,  and  other  purposes. 

2835.  John  Farrar  and  Joseph  Farrar, 
of  Elland,  Yorkshire,  impts.  in  card 
covering  for  carding  fibrous  sub- 
stances. 

2836.  Robert  Harlow  and  William 
Jolley,  of  Heaton  Norris,  near  Man- 
chester, impts.  in  cocks  and  valves. 

2837.  John  Matthias  Hart,  of  Cheap- 
side,  and  Robert  Purkis,  of  Cheam, 
Surrey,  impts.  in  means  or  apparatus 
for  lubricating  railway  carriage  and 
other  axles  and  bearings  or  rubbing 
surfaces. 

2838.  Charles  Langford  Oliver,  of 
Child-Okeford,  near  Blandford,  impd. 
apparatus  for  brushing  the  hair. 

2839.  John  Firth,  of  Sheffield,  impts. 
in  the  manufacture  of  steel  and  iron. 

2840.  Jacques  Jules  Renous-C^d,  of 
Golden-square,  impts.  in  the  manu- 
fiicture  of  manure. 

2841.  Thomas  Edward  Tickers,  of  Shef- 
field, impts.  in  the  manufacture  of 
steel  castings. 

2842.  Michael  Henry,  of  Fleet-street, 
impts.  in  the  means  of,  or  appliances 
for, treating  bodily  injuries,affections, 
and  disoroers,  wnen  atmospheric  air 
TOL.  XXI. 


is  to  be  excluded   from  the   part 
affected, — a  communication. 

2843.  Nicolas  Bailly, of  Ve80ul,France, 
Charles  Durand,  of  Jussey,  France, 
George  Howard  Mesnard,  of  Wands^ 
worth-road,  and  Zacharie  Poirier, 
of  South  Lambeth,  impts.  in  the 
application  of  rolling  friction  to 
the  axle-boxes  and  ioumals  of  run- 
ning shafts  and  axle-trees  of  ma- 
chines and  vehicles  of  all  descrip- 
tions, for  lessening  the  resistance  to 
the  motion. 

The  above  bear  date  November  14M. 

2844.  Arthur  Charles  Henderson,  of 
Charing-cross,  impd.  apparatus  or 
receptacle  for  storing  grain, — a  com- 
munication. 

2845.  George  Robinson,  of  Kingswin- 
ford,  impts.  in  moulds  for  casting 
pipes,  columns,  and  other  articles. 

2840.  Jean  Joseph  Mouti^,  of  Paris, 
impts.  in  treating  benzole,  or  its 
principal  composing  bydrocarbons, 
such  as  benzine,  toluene,  or  xylene ; 
applicable  also  to  the  treatment  of 
other  hydrocarbons. 

2847.  Gregory  Culling  Attree,  of 
Wood- street,  Cheapside,  impd. 
scarfs  for  the  neck. 

2848.  Prosper  Lach^z,  of  Brussels, 
impts.  in  looms  for  weaving  carpets, 
and  other  pile  fabrics. 

2849.  Job  Mimmack  Smith,  of  Man- 
chester, impts.  in  crinoline  skirts. 

2850.  James  Bullough,  of  Baxenden, 
near  Accrington,  impts.  in  looms  for 
weaving. 

^51.  Charles  Yero,  of  Atherstone, 
impts.  in  the  manufacture  of  hats. 

2852.  Arthur  Wall,  of  Clapton,  impd. 
combination  or  impd.  combinations 
of  materials  to  be  used  as  fuel. 

2853.  John  Philip  Nolan,  of  Woolwich, 
impts.  in  the  manufacture  of  projec- 
tiles by  cooling  them,  either  wholly 
or  partly,  from  the  interior. 

2854.  John  Rowley,  of  Grosvenor- 
terrace,  Camberwell,  impts.  in  the 
manufacture  of  printers'  ink. 

2855.  Thomas  Restell,  of  Norwood, 
impts.  in  breech-loading  fire-arms. 

2856.  Siegerich  Christopher  Kreeft,  of 
Fenchurch-street,  impts.  in  the  nia« 
nufacture  of  iron  and  steel, — a  com- 
munication. 

The  above  bear  date  November  15M. 
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2857.  Bichud  Holiday,  of  Bromley, 
Middlesex,  impU.  in  the  mode  of 
locking  or  tecuring  the  levers  used 
to  work  railway  signals  and  points. 

2858.  Marie  Destrem,  of  Paris,  impd. 
composition  for  painting. 

2859.  Richard  Allinson,  of  Smethwiek, 
and  Henry  Lea,  of  Birmingham, 
impts.  in  machinery  for  grinding  and 
stnppmg  or  polislung  mes  and  file 
blanks;  wfaidi  said  said  improvements 
are  also  applicable  to  machinery  for 
grinding,  shaping,  and  polisnmg 
other  articles. 

286(1.  James  Gothard  and  Herbert 
Garland,  of  Birmingham,  impts.  in 
firebars. 

2861.  Frederick  Carr  Parker,  of  Dan- 
dee,  impts.  in  the  preparation  of 
jate  and  other  fibrous  substances. 

2862.  Jules  Anbin,  of  Paris,  impd. 
millstone  for  grinding  com  and  other 
substances. 

2864.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  the  mann- 
fiutore  of  soda, — a  communication. 

28(i5.  Henry  Grafton,  of  Brompton- 
square,  impts.  in  roller  and  revolving 
shutters. 

2866.  James  Hughes,  of  Wellington- 
place,  Bethnal-green,  impts.  in  jac- 
Quard  cylinders. 

28o7.  Henry  Grafton,  of  Brompton- 
square,  impts.  in  machinery  for 
cutting  wood  into  mouldings,  laths, 
and  otner  forms, 

ne  above  bear  date  November  I6tk, 


George  Score,  of  Clarendon- 
gardens,  Maida-hfll,  and  Robert 
William  Sievier,  of  Boho-square, 
impts.  in  the  means  of  communica- 
tion for  railway  travellers  with  the 


28/1.  Thomas  Rowatt  the  younger,  of 
Edinburffh,  impts.  in  lamps  for  burn« 
ing  paraffine,  belmontine,  petroleum, 
and  other  like  hydro-carbon  fluids. 

2872.  John  Henry  Johnson,  of  Lin- 
ooln's-inn-fields,  impd.  mode  of 
treating  the  moulds  or  packets  em- 
plojred  in  the  manufacture  of  gold 
leaf  and  other  metsl  foils, — a  oom- 
munication. 

2874.  HenryWil8on,ofVictoria Works, 
Blackfriars-road,  impts.  in  maohi- 
nery  for  sawing,  adzing,  and  boring 
holes  in  sleqpers  for  ruiways. 


2875.  HenryWilson,ofVictoria Works, 
Blackfriars-road,  impts.  in  machinery 
for  moulding  and  pUning  wood. 

T%e  above  bear  date  November  17 tk, 

2877.  James  Fisher,  of  West  Brom- 
wich,  impts.  in  heating  furnaces  used 
in  the  manufacture  of  welded  iron 
tubes. 

2878.  Stephen  Sharp,  of  Melton-place, 
Euston  •  square,  impts.  in  ships' 
anchors. 

2880.  Julius  Bebrends,  of  Philpot- 
lane,  impd.  means  and  amiarattts  for 
raising  and  drawing  off  liquids, — a 
communication. 

2881.  William  Sargeant,  of  BraAeld* 
on  -  the  -  Green,  Northamptonshire, 
impts.  in  the  construction  of  horse 
hoes,  and  seed  or  other  drills. 

2882.  TheophUus  Alexander  Blakely, 
of  Montpelier-square,  impt.  in  work- 
ing guns. 

2884.  Michael  Henry,  of  Fleet-street, 
impts.  in  the  mode  of,  and  apparatus 
for^  carbonizing  wood,  and  perform- 
ing other  operations  in  which  sub- 
stances are  treated  by  flame  or  heat, 
— a  communication. 

2885.  William  Clark,  of  Chancery- 
lane,  impts.  in  balances  for  webbing 
letters  and  other  light  articles, — a 
communication. 

2886.  John  Webster  and  John  Lan^ 
ham,  jun.,  of  Leicester,  impts.  m 
machinery  for  producing  knitted  or 
looped  fabrics. 

2887.  William  Wilson,  of  Newcastle- 
upon-Tyne,  impts.  in  the  manufac- 
ture of  hats. 

2888.  James  Petrie,  of  Rochdale, 
impts.  in  valves  for  regulating  the 
flow  of  steam  in  steam  engines. 

2889.  Septimus  Piesse,  of  New  Bond- 
street,  impts.  in  apparatus  for  creat- 
ing and  prmectiog  cold  vapours. 

2890.  Edward  Stewart  Jones,  of  Liver- 
pool, impd.  means  of  obtaining  and 
applying  motive  power  for  the  pro- 
pulsion of  navigable  vessels. 

7%e  above  bear  date  November  ISth. 

2891.  Joseph  Phillips,  of  Great  Snf- 
folk-streety  Southwark,  impts.  in  a^ 
parattts  for  the  prevention  of  acci- 
dents in  oonnection  with 
boilers. 
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2893.  Abrabam  Henthorn  Stott,  of 
Oldham,  impts.  in  iteam  boilers  or 
generatora. 

2^4.  William  Virgo  Wilson,  of  Jubi- 
lee-street, Mile-end,  and  James  Al- 
fred Wanklyn,  of  Flnsbory-eircas, 
impts.  in  the  preparation  of  purple- 
dye  stuffs. 

2895.  John  Pitman,  of  Brislington, 
Somersetshire,  impd.  instrument  for 
determining  latitude  and  longitude, 
and  for  solving  problems  in  naviga- 
tion, nautical  astronomy,  and  geo- 
metry, — partly  a  communication. 

2896.  James  Easton,  jun.,  of  the  Grove, 
Southwark,  impd.  apparatus  for  the 
manufacture  m  paper  pulp, — partly 
a  communication. 

2897.  John  Gaukroger,  of  Hebden- 
bridge,  Yorkshire,  and  Albert  Gauk- 
ro^,  of  Uawksclough,near  Hebden- 
bnd^  impts.  in  looms  for  weaving. 

2898.  William  Palmer,  jun.,  of  South- 
weald,  Essex,  impts.  in  cases  for 
carrying  pipes  and  tobacco. 

The  above  bear  date  November  19M. 

2899.  John  Mackintosh,  of  North 
Bank,  Regent*s-park,  and  Au|;uatus 
Henry  Thurgar,  of  Norwich,  impts. 
in  propelling  boats,  and  in  apparatus 
connected  therewith. 

2900.  Thomas  William  Panton  and 
Hugh  Panton,  of  Sunderland,  ma- 
chine for  machining  the  ends  of 
butts  of  bent  iron  plates,  which  will 
give  them,  even  after  being  bent  or 
set,  an  almost  mathematically  correct 
geometrical  form,  and  cause  them 
to  fit  and  butt  against  each  other 
with  extreme  accuracy. 

2901.  William  Edward  Newton,  of 
Chancery-lane,  impts.  applicable  to 
fireplaces  for  heating  apartments, — 
a  communication. 

2902.  William  Martin,  of  Birming- 
ham, impts.  in  sewing  machines. 

2903.  Henry  Willis  and  George  Rice, 
of  Worcester,  impts.  in  sewing  ma- 
diines,  and  in  winders  for  sewing 
machines. 

2904.  John  Griffiths,  of  Litchnrch, 
near  Derby,  impts.  in  machinery  or 
apparatus  to  be  used  in  the  mann- 
fMtnre  of  iron  and  steel. 

2905.  Stephen  Bourne,  of  Harrow, 
impta.  in   vent   pegs   and   valves. 


chiefly  applicable  for  regulatinff  the 
passage  or  air  or  gas,  or  other  fluids, 
into  and  from  vessels  containing 
beer  and  Uke  liquids. 

The  above  bear  date  November  2\8t» 

2906.  AlfredVincent  Newton,  of  Chan- 
cery-luie,  impt.  in  the  manufacture 
of  sugar,  ana  in  the  machinery  to 
be  used  therein, — a  communication. 

2907.  James  Leetch,  of  Oxford-street, 
impt.  of  breech-loading  fire-arms 
and  cartridges  to  be  used  therewith. 

2908.  Henry  Eckersley,  of  Oldham, 
impts.  in  the  method  of  weaving 
piled  fabrics  termed  "  satteens." 

2909.  John  Wylie  and  James  Rew,  of 
Glasgow,  impts.  in  apparatus  for  the 
manufacture  of  "  impressed-gold  " 
and  similar  paper  hangings. 

2910.  Gustav  Kottgen,  of  Barmen, 
Prussia,  impts.  in  the  manufacture 
of  pockets;  which  impts.  are  also 
applicable  to  the  manufacture  of 
bags  for  containing  cash,  samples, 
or  for  other  similar  purposes. 

2911.  Hector  Leon  Maquet,  of  Paris, 
impts.  in  instrumenU  or  apparatus 
for  stamping  or  pressing  in  colors 
and  otherwise. 

2913.  William  Ibotson,  of  Wraysbury, 
Bucks,  impts.  in  the  preparation  of 
pulp  for  tne  manufacture  of  paper. 

2914.  Paulin  Etienne  Gay,  of  Paris, 
impd.  machinery  for  excavating  and 
cutting  rock  and  stone  in  eeneral. 

2915.  Thomas  Shorev  and  Geor^ 
Gibson,  of  South  Shields,  impts.  m 
reefing  and  furling  sails. 

2916.  Jean  Claude  Louis  Durand,  of 
Lyons,  France,  impts.  in  the  manu- 
facture of  coloring  matter,  and  in 
treating  fabrics  and  materials  dyed 
or  printed  therewith. 

2917.  Robert  Morrison,  of  Newcastle- 
upon-Tyne,  impts.  in  steam  ham- 
mers, anvil  blocks,  and  their  founda- 
tions. 

2918.  Thomas  Makdongall  Brisbane, 
of  Liverpool,  impd.  power  engine, 
to  be  workeid  by  steam  or  other 
elastic  fiuid. 

The  above  bear  date  November  22nd. 

2919.  Nathan  Hodgson,  of  New  Bar- 
net,  impd.  apparatus  for  washing, 
wringing,  rinsing,  and  mangling. 
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2921.  Peter  Garnett,  of  Cleckheaton, 
impts.  in  machines  for  opening  and 
scribbling  fibrous  substances,  and  in 
the  tools  employed  in  the  construc- 
tion of  inserted  toothed  wire  rollers. 

2922.  John  Paley  and  Thomas  Raws- 
thome,  of  Preston,  Lancashire,  impts. 
in  mules  for  spinning. 

2923.  Francis  Millns,  of  Poole,  Dor- 
setshire, impd.  method  of  cooling 
liquids,  particularly  applicable  to  the 
cooling  of  wort. 

2924.  Strother  Price,  of  Highbury, 
imi>d.  apparatus  for  lifting,  or  as- 
sisting to  lift,  window  sashes  and 
other  like  frames. 

2926.  John  Sachererell  Gisbome,  of 
LiTerpool,  impts.  in  mechanical  ap- 
paratus by  which  motion  can  be 
communicated  or  transmitted  from 
one  place  to  another,  and  between 
different  parts  of  a  ship  or  other 
structure,  to  exhibit  orders,  messages, 
or  signals. 

2928.  Adolph  Oberdoerffer,  of  Regent- 
street,  impt.  in  butt-pieces  for  cigar- 
holders. 

2929.  Peter  Haggle,  of  Gateshead-on- 
Tyne,  and  Peter  Gledhill,  of  New- 
castle-on-Tyne,  impts.  in  machinery 
employed  when  getting  coal^  stone, 
ana  minerals. 

2930.  George  Brunton,  of  Sheffield, 
impts.  in  means  or  apparatus  for 
smoothing  and  polishing. 

ne  above  hear  date  November  23nL 

2931.  Echlin  Molyneux,  jun.,  of  Sea- 
view,  Enniskerry,  Ireland,  impts.  in 
travelling  railways. 

2932.  John  Kissack,  of  Liverpool, 
impts.  in  warming  and  ventilating 
apparatus. 

2934.  Frederick  Sanj;,  of  Buckingham- 
street,  Adelphi,  impd.  ventilating 
cupola  chandelier. 

2935.  Robert  Wheble,  of  Pall-mall 
East,  impts.  in  the  means  of,  and 
apparatus  for,  communicating  be- 
tween pasaen^s,  guards,  and  drivers 
of  railway  trams. 

2936.  Thomas  Perkins,  of  Hitchin, 
impts.  in  apparatus  for  washing  co- 
prolites. 

2937.  John  White,  of  Finchley,  impts. 
in  means  or  apparatus  em  ploy  ea  in 
purifying,  changing  the  temperature. 


and  impregnating  atmospheric  air; 
which  impts.  are  also  applicable  to 
the  purification  or  separation  of 
^ases  or  vapours ;  and  part  of  which 
impts.  is  also  applicable  in  obtaining 
motive  power  for  other  purposes. 
2938.  Wedderspoon  Keiller,  of  Glas- 
gow, imnts.  in  the  preparation  of 
marmalade  and  similar  condiments, 
and  in  the  machinery,  apparatus,  or 
means  employed  therefor. 

2940.  Louis  Valant,  of  Paris,  impts. 
in  apparatus  for  feeding  steam 
boilers  and  other  reservoirs  for 
liquid,  and  for  regulating  the  level 
therein, — partly  communications. 

2941.  Pierre  Elie  Gaiffe  and  Eugene 
Zglinicki,  of  Paris,  impd.  apparatus 
for  engraving. 

2942.  Edward  Cottam,  of  Battervea, 
impts.  in  hydraulic  presses. 

2944.  William  Clark,  of  Chancery- 
lane,  impts.  in  the  metallic  orna- 
mentation of  feathers,  plumes,  and 
other  like  articles, — a  communica- 
tion. 

The  above  bear  date  November  2ith, 

2946.  William  Ward,  of  Newgate- 
street,  impts.  in  table  covers. 

2947.  Robert  William  Sievier,  of 
Rochester-road,  Camden  Town, 
impts.  in  cannons,  mortars,  or  guns. 

2948.  Louis  Leisler,  of  Glasgow, 
impts.  in  obtaining  bromine  and 
bromides,  and  in  apparatus  therefor. 

2949.  John  Grundy,  of  Tyldesley, 
Lancashire,  impts.  in  apparatus  for 
heating  rooms  or  buildings. 

2950.  Thomas  Knowles,  of  Manches- 
ter, impts.  in  switches  or  points  for 
railways. 

2951.  Charles  Reeves,  of  Birmingham, 
impts.  in  breech-loading  fire-arms, 
and  in  cartridges  for  breech-loading 
fire-arms;  a  part  of  which  impts. 
may  also  be  applied  to  ordnance. 

2952.  Timothy  Bush  Laws,  of  Well- 
close-square,  St.  George's-in-the- 
East,  impts.  in  pipes  for  smokiuff. 

2953.  Leandro  Crozat,  of  SevHle, 
impts.  in  photographic  processes, 
ana  in  portraits  or  images  produced 
thereby. 

The  above  bear  date  November  25th, 
2955.  Charles  Hartley,  of  Salford,  and 
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Thomu  Hall,  of  Manchester,  impts. 
in  looms  for  weaving. 

2956.  John  Erans,  of  BirmiDgbam, 
impts.  in  bells. 

2957.  Mark  Frederick  Heinzmann,  of 
Bradford,  impts.  in  apparatus  for 
ejeletttng  boots,  shoes,  and  other 
ntides  requiring  eyelets, — a  com- 
munication. 

2958.  John  Rowley,  of  Leeds,  impts. 
in  madunery  or  apparatus  for  sepa- 
ntbg  or  recovering  the  fibres  of 
wool  from  fabrics  or  materials  com- 
posed of  wool  combined  with  cotton 
or  other  fibres. 

2959.  Laorentius  Andreas  Waldemar 
Lond,  of  Cbandos-street,  impts.  in 
the  manufacture  of  studs,  buttons, 
brooches,  bracelets,  earrings,  baskets, 
vaaea,  and  other  snch  like  articles 
and  fastenings. 

T%€  abwe  bear  date  November  26th, 

2960.  Thomas  Greenhalgh,  of  Man- 
chester, impts.  in  steam  engines  and 
rotary  pumps. 

2961.  George  Newsum,  of  Hunslet, 
Leeds,  impts.  in  hauling  apparatus, 
especially  applicable  to  sgricnltural 
pnrposes. 

2962.  William  EllioU  Garrett,  of 
Leeds,  John  Warrington,  of  Rip- 
pax,  Yorkshire,  and  John  Sturgeon, 
of  Leeds,  impts.  in  machinery  for 
cutting  coal,  stone,  or  other  minerals. 

2963.  James  Roger  Crompton,  of  El- 
ton, Lancashire,  impts.  in  machinery 
for  the  manufacture  of  paper. 

2964.  John  Smith,  of  Cheetham,  Man- 
chester, impts.  in  preparing  linen, 
jute,  and  other  textile  fabrics  to  be 
oiled  for  packing;  purposes. 

2966.  Lodi  Montaigne,  of  Paris,  imp<l. 
turbine  for  drying  sugar  and  other 
watery  matters. 

T%e  above  bear  date  November  28M. 

2968.  William  Jackson,  of  Sunder- 
Isud,  and  John  Glaholm  and  Wil- 
liam Glaholm,  of  Bishopwearmouth, 
impts.  in  the  construction  of  hydro- 
beer  pnmps. 

2970.  Robert  Maynard,  of  Whittles- 
ford,  impts.  in  machinery  for  cutting, 
separating,  grinding,  and  crushing 
Bgjncultnral  produce. 


2971.  Alice  Isabel  Lucan  Gordon,  of 
Hyde-park,  impts.  in  hats. 

2972.  Georee  Azton,  of  Shepherd's 
Bush,  and  John  Leach,  of  Houns- 
low,  impd.  apparatus  and  machinery 
for  malung  bricks. 

2973.  Cari  Johann  Falkman,  of  St. 
Petersburg,  impts.  in  apparatus  for 
distilling  and  purifying  spirituous 
liquors ;  also  applicable  to  the  puri- 
fication of  other  volatile  fluids. 

2975.  George  Davies,  of  Serle-street, 
impts. in  machines  for  sweeping  roads 
or  ways, — a  communication. 

2976.  Arthur  Wheatley,  of  Upper 
Montage-street,  Montague -square, 
impts.  in  obtaining  heat  for  genera- 
ting steam  in  steam  boilers. 

2977.  Joseph  Duris  de  Boulimbert,  of 
Paris,  a  new  kind  of  cigar,  made  of 
other  materials  than  toWco. 

2978.  Juste  Pinaud,  of  Paris,  impd. 
apparatus  to  be  applied  to  carriages 
for  controlling  or  indicating  the  time 
engaged  and  the  amount  of  fares. 

2979.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  machinery  for  pres- 
sing and  baling  goods,— a  commu- 
nication. 

2980.  Archibald  Edward  Dobbs,  of 
Victoria-road  South,  Hampstead, 
impd.  apparatus  for  taking  deep  sea 
soundings  without  the  use  of  a  line, 
and  for  bringing  up  specimens  of 
the  sea  bottom  and  sea  water  from 
the  greatest  depth. 

JTie  above  bear  date  November  29th, 

2981.  Richard  Farrall  Dale,  of  Shoe- 
lane,  apparatus  to  be  employed  in 
drawing  off  and  measuring  paraffin 
and  other  oils;  apnlicable  also  in 
drawing  beer  and  otner  liquids,  and 
measnnng  the  same. 

2983.  William  James  Matthews,  of  Bir- 
mingham, impts.  in  breech-loading 
fire-arms,  and  in  converting  muzzle- 
loading  fire-arms  into  breech-loading 
fire-arms. 

2984.  Michael  Henry,  of  Fleet-street, 
impts.  in  means  or  apparatus  for  in- 
dicating, signalling,  registering, 
measuring,  and  stopping  escapes  of 
gas, — a  communication. 

2985.  Henry  Gaunter,  of  Stomoway. 
Rosshire,  impts.  in  preserving  ships^ 
bottoms  and  other  surfaces  unoer 
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water,  and  in  preventing  the  forma- 
tion of  bamncles  and  other  accumu- 
lations thereon;  which  improvementa 
are  also  applicable  as  a  preserrative 
from  the  eflfects  of  moisture  or  damp, 
and  as  a  cure  or  preventive  of  the 
scab  in  sheep,  and  a  protection  to 
them  from  the  effects  of  damp  and 
exposure. 
2986.  John  Banger,  of  Oxford-street, 
impts.  in  preparing  and  potting  the 
roes  of  fish. 

2988.  Eyre  Massey  Shaw,  of  Watling- 
street,impt8.in  feeding  steam  boilers. 

2989.  Abraham  Hawkes,  of  Charlton, 
Dover,  impts.  in  obtaining  motive 
power. 

2991.  Richard  Longden  Hattersley,  of 
Keighley,  and  James  Hill,  of  Cross 
Hills,  Ixyth  in  Yorkshire,  impts.  in 
looms  for  weaving. 

2992.  James  Mcintosh,  of  Dundee, 
impd.  apparatus  for  giving  pressure 
to  the  drawing  rollers  of  preparing 
and  spinning  maohineiy. 

The  above  bear  date  November  dOM* 

a003.  Martyn  John  Roberts,  of  Pen- 
darren,  Brecknock,  impts.  in  means 
or  apparatus  for  reducing  the  friction 
now  produced  by  the  longitudinal  or 
endlong  pressure  of  ships^  screw  pro- 
peller shafts,  or  of  any  upright  or 
mdined  shafts  when  revolving. — 
December  let, 

3006.  Thomas  Wood  Gray,  of  Mar- 
garet-street, Limehouse,  impts.  in 
pumps. 

3007.  George  Wailes,  of  Stroud,  and 
Benjamin  Cooper,  of  Frome,  impta. 
in  apparatus  to  be  employed  in  the 
feeding  of  scribbling  and  carding 


3009.  Edward  Alfred  Cowper,  of 
Great  George-street,  Westminster, 
impts.  in  machinery  or  apparatus 
for  separating  cotton  fibre  from  the 
seed,  and  also  for  deaasing  the  seed 
after  the  fibre  has  been  separated 
therefrom. 

The  above  bear  date  December  2nd. 

3011.  John  France,  of  Gloucester- 
terrace,  Notting-hiil,  impts.  in 
steam  engines. 

3013.  Richard  Archibald  Brooman,  of 


Fleet-street,  impts.  in  Apparatus  for 
heating  and  cooking  by  gas, — a  com- 
munication. 
3015.  Charles  William  Lancaster,  of 
New  Bond-street,  impta.  in  fuzes. 

The  above  bear  date  December  3rd, 

3025.  James  Goodier  and  Thomas 
Lee,  of  Chester,  impts.  in  mills  for 
grinding  grain  a^d  other  substances. 

3027.  John  Yearsley,  of  East  Smith- 
field,  and  Edward  Timbrel!,  of  St. 
George's-in-the*East,  impta.  in  ap- 
paratus for  cleaning  rice,  and  a  new 
composition  to  be  used  therein. 

The  above  bear  date  December  5th. 

3031.  Heniy  Lamplugh,  of  Driffield, 
impts.  in  trucks  or  carts  for  carrying 
and  elevating  sacks  or  other  heavy 
bodies. 

3033.  William  Edward  Gedge,  of 
Wellington-street,  impts.  in  clock- 
work,— a  communication. 

3035.  William  Thomas  WatU,  of  Bir- 
mingham, impts.  in  apparatus  to  be 
apDlied  to  furnaces  for  condensing 
and  collecting  products  volatilized 
in  the  said  furnaces. 

3037.  John  Stephenson,  of  Maryle- 
bone,  impts.  in  umbrellas,  parasob, 
and  sun-shades. 

3039.  John  Keeling,  of  Aldershot, 
impts.  in  apparatus  for  regulating 
the  supply  of  gas. 

3043.  William  James  Bur^eM,  of 
Brentwood,  impts.  in  reaping  and 
mowing  machines. 

3047.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  apparatiu 
for  blowmg  bubbles  from  soap-suds 
or  other  liquids  to  amuse  children, 
and  for  other  purposes,  such  as  per- 
fuming the  atmosphere  of  ajMurt- 
ments, — a  communication. 

The  above  bear  date  December  6th, 

3049.  Alexander  Dallas  Hall,  of  Glas- 
gow, impd.  compound  for  coating 
the  bottoms  of  ships  and  structures 
wholly  or  partially  immersed  in  the 
sea  or  tidal  estuaries,  and  in  the  sys* 
tem  or  mode  of  preparing  the  same. 
-^December  7th. 

3055.  James  Livesey,  of  Cannon- 
street  West,  and  John  Edward^,  of 
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Buinghall-Btreet^  impts.  in  the  per* 

miment  way  of  railwayf. 
3061.    Alfred    Yiocent    Newton,    of 

Chaneery-lane,  impd.  maeliineiy  for 

catting  soap  into  bars, — a  commu- 

Dication. 
3063.  Ebenezer  Partridge,  of  Smeth- 

wick,  impts.  in  carriage  axles  and 

boxes ;  and  an  impd.  tool  to  be  used 


in  the  manufacture  of  carriage  axles, 
and  for  forming  grooves  or  recesses 
in  parts  of  machinery. 

The  above  bear  date  December  8/A. 

3065.  William  Tongue,  of  Wakefield, 
impts.  in  machinery  for  combing 
fibrous  materials.— Decanter  9th, 


ITifa  ^dtnts  S^tnltb. 


1299.  William  Law.  1414. 

1315.  James  Eastwood.  1416. 

1916.  J.  Whitley  and  D.  F.  Bower.  1417. 

1326.  James  Dickson.  1419. 

1S28.  Andr6  Etienne.  1425. 

1335.  Thomas  Drew.  1428. 

1337.  William  Halse.  1481. 

1338.  Collinson  Hall.  1432. 

1339.  John  Hnggett.  1434. 
1344.  George  Uaseltine.  1436. 
1347.  K  A.  Brooman.  1438. 
1360.  J.  M.  Stanley  and  J.  Stanley.  1440. 

1352.  W.  and  S.  Futh.  1441. 

1353.  J.  PlaU  and  £.  Hartley.  1442. 
1355.  B.  £.  Donoran  and  R.  Bowles.  1444. 

1357.  G.  £.  Dering.  1^45. 

1358.  C.  B.  Humphrey  and  J.  Hasler.  1448. 
1360.  Henry  Ambler.  1449. 
1363.  L.  Kunmings,  Q.  Gibbs,  and  W.      1452. 

T.  Edwards.  1455. 

1369.  B.  Threlfall  and  B.  W.  Fitfield.  1456. 

1370.  W.  H.  Mellor  1459. 
1871.  Edward  Myers.  1460. 

1372.  B.  A.  Brooman.  1461. 

1373.  B.  A.  Brooman.  1462. 

1374.  WiXdam  Clark.  1463. 
1882.  A.  H.  Williams.  1465. 
1385.  Thomas  Holden.  1468. 

1387.  Bondy  Azulay. 

1388.  W.  Houghton,  G.  Burrows,  and      1469. 

C.  Olroyd.  1470. 

1391.  Edward  Ledger.  1472. 

1392.  Joseph  Smith.  1473. 

1393.  Wi  T.  CheeUiam.  1475. 
1396.  Henry  Hill.  1477. 
1393.  Jacob  Snider,  jun.  1478. 

1400.  B.  E.  M.  Crook.  1482. 

1401.  James  Napier.  1485. 
1405.  W.  H.  Preece.  1487. 

1407.  T.  Ayelmg  and  T.  Ii^e.  1488. 

1408.  Waiiam  Clark.  1489. 

1409.  E.  J.  Hu^es.  1493. 
1413.  William  Clark.  1494. 


B.  A.  Brooman. 
John  Beck. 
J.  A.  Wade. 

A.  A.  Larmuth. 
Thomas  Bichards. 
Abraham  Tweedale. 
P.  M.  Parsons. 
Bobert  Oldridge. 
John  Onions. 
Michael  Henry. 
Napoleon  Sarony. 
Frederick  Tolhausen. 

W.  Hugo  and  A.  Domerer. 

J.  P.  Williams  and  T.  Bobinson. 

B.  A.  Brooman. 
W.  H.  James. 

B.  Hall  and  J.  Chambers. 
Honorable  Susan  Tuchet. 
P.  Spence  and  J.  B.  Spence. 
E.  Gf.  Fitton. 
William  Sharp. 
W.  E.  Gedge. 
William  Martin,  Jun. 

B.  A.  Brooman. 
Bichard  Kendriok. 
J.  G.  MarshaU. 
Edmond  Pope. 

J.  Brown,  J.  T.  Way,  and  T.  M. 

Eyans. 
G.  A.  Bum. 
Benjamin  Fothergill. 
William  Tregay. 
P.  B.  O'Neill. 
M.  A.  F.  Mennons. 
William  Dawes. 

C.  Taylor  and  J.  Dow. 
B.  A.  Brooman. 

J.  Fletcher  and  H.  Bower. 

G.  Gondelfineer  and  J.  L.  Bichet. 

James  Lanoelott. 

W.  E.  Gedge. 

B.  W.  Thomson. 

M.  A.  Muir  and  J.  Mo  Ilwham. 
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1498.  G.  H.  Ozouf.  1594. 

1499.  G.  Newton  and  J.  Braddook.  1593. 

1503.  W.  C.  Jay.  1598. 

1504.  R.  Bodmer  and  L.  R.  Bodmer.  1599. 

1505.  G.  B.  Morris,  W.  B.  Price,  and  J.      1602. 

L.  George.  1604. 

1507.  WillUm  Qark.  1607. 

1508.  M.  E.  Bonra.  1609. 

1511.  James  Hodges.  1620. 

1512.  J.  J.  Bennett.  1622. 

1513.  W.  H.  Tooth.  1629. 

1514.  W.  H.  Tooth.  1630. 

1515.  Thomas  Agnew,  jun.  1635. 

1517.  E.  M.  Boxer.  1645. 

1518.  W.  Whiteley  and  G.  Harling.  1646. 
1520.  J.  H.  Johnson.  1655. 

1522.  8.  G.  Hewitt.  1663. 

1523.  Richard  Jones.  1688. 

1524.  J.  C.  Brentnali  and  R.  Edge.  1692. 

1525.  R.  8mith  and  C.  Sieherg.  1743. 
1525.  John  Johson.  1747. 
15OT.  Alfred  Smith.  1769. 

1528.  George  Beard.  1813. 

1529.  J.  H.  Beattie.  1847. 

1531.  Thomas  Worsdell.  1855. 

1532.  Thomas  Mayor.  '  i860. 

1533.  W.  A.  Ahegg.  1863. 
1535.  John  Thompson.  1919. 
1538.  W.  J.  Pughsley.  1946. 
1541.  Henry  Phillips.;  1978. 
1642.  W.  Carrington  and  T.  Turner.  1998. 
1543.  T.  0.  Dixon,  2006. 

1545.  James  Forbes.  2018. 

1546.  Alfred  Smith.  2060. 

1547.  T.  J.  Denne.  2061. 

1548.  J.  H.  Johnson.  2064. 

1549.  J.  Buckle  and  E.  Crossley.  2097. 

1550.  John  Bottomley.  2212. 

1551.  E.  A.  Inglefield.  2221. 
1556.  C.  Hepstonstall.  2230. 

1558.  C.  H.Pugh.  2246. 

1559.  T.  P.  Saville.  2269. 
1561.  John  Jones.  2285. 
1567.  George  Carter.  2306. 
1572.  James  Smith.  2326. 
1576.  Robert  Cochran.  2364. 

1579.  Jean  Bailly.  2396. 

1580.  James  and  Joseph  Hinks.  2397. 

1581.  A.  Knowles  and  J.  Barradough.     2420. 

1588.  W.  A.  Guy,  E.  Edwards,  &  R.  W.     2429. 

Macarthnr.  2442. 

1589.  R.  W.  Maoarthur,  W.  A.  Guy,      2443. 

and  E.  Edwards.  2472. 

1591.  W.  D.  Napier.  2569. 

1592.  William  ^wn.  2590. 


Benjamin  NicolL 
Lord  John  Hay. 
W.  E.  Newton. 

B.  G.  Sterens. 
Charles  Denis. 
John  Askew. 

H.  C.  Steane  and  F.  A.  Steane. 

W.  F.  Thomas. 

William  Clark. 

J.  H.  Wilson. 

Raymond  Balans. 

Raymond  Balans. 

James  Combe. 

A.  Wyley  and  J.  Grainger. 

A.  V.  Newton. 

W.  E.  Gedge. 

G.  H.  Palmer. 

W.  E.  Newton. 

C.  H.  Colletto. 
W.  L.  Wise. 
G.  W.  Pitcher. 
W.  K.  Westly. 
W.  E.  Newton. 
J.  H.  Johnson. 
Thomas  Dixon. 
J.  H.  Beattie. 

G.  Fumess  and  J.  £Aater. 

F.  W.  Bossert. 

G.  F.  Druce. 

P.  A.  J.  Dujardin. 
A.  B.  Childs. 
William  Brenton. 
Edward  Andries. 
Henry  Parkes. 

F.  G.  Underhay  and  R.  Heywortb. 
George  Davies. 

Harold  Potter. 

L.  F.  Goodbody. 

E.  O.  Potter. 

Harold  Potter. 

Georffe  Haseltine. 

Charles  Attwood. 

£.  Skughter  and  F.  L.  F.  Caillet. 

William  Wilkinson. 

Harold  Potter. 

Henry  Bennison. 

George  Haseltine. 

George  Haseltine. 

Edward  Loysell. 

Samuel  Bateman. 

G.  T.  Bousfield. 

J.  and  F.  Johnson. 
George  Haseltine. 
Johann  Zeh.  • 

William  Snell. 


•••  JFbr  thefuU  tiOei  of  theae  Patenti,  ths  reader  i$  referred  to  the  eorretponding 
mmbera  in  tXe  Li$t  of  Grantt  of  Frovitumal  J^tedfieationi. 
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No.  CXXII.  (NEW  SERIES),  Februart  Ist,  1866. 


ON  THE   PUBIFIOATION   OP  COAL   GAS  FEOM  BISUL- 
PHUEBT  OP  CAEBON. 

[In  the  following  communication  gas  manufacturers  will  recognise 
and  welcome  the  pen  of  an  able  and  earnest  friend,  who  has  done 
more,  perhaps,  than  any  living  man,  for  the  improvement  of  their 
manufacture,  and  who  now  breaks  a  lengthened  seclusion  to  giro  the 
world  the  free  benefit  of  his  latest  researches. — Ed.] 


Mobs  than  twelve  months  ago,  I  discovered  that  the  vapour  of  watep 
and  bisulphuret  of  carbon  could  not  exist  together  at  a  red  heat ;  in 
other  words,  that  if  steam  and  the  bisulphuret  of  carbon  are  passed 
together  through  a  red-hot  tube,  thej  mutually  decompose  each  other, 
and  are  converted  into  sulphuretted  hydrogen  and  carbonic  acid,  as 
shown  in  the  following  diagram : — 

Ono  atom  of  ConsiBt  of  Are  Converted  into 


Bisnlphnret  of 
Carbon 


Two  atoms  of 
Water 


{^alnhur,  2  atoms  -^^Two  atoms  of  Sulpha - 
Carbon,  1  atom      ** ^^.y^^^        retted  Hydrogen 

and 


{Oxygen,  2  atoms    ^^         ""^^  One  atom  of  Carbonic 
Hydrogen,  2  atoms  ^^  Acid. 

It  immediately  occured  to  me  that  this  fact  might  be  usefuUy  em- 
ployed in  the  purification  of  coal  gas,  but  I  had  not  an  opportunity  of 
so  employing  it  until  within  the  last  six  months ;  during  this  time, 
however,  I  have  not  only  completely  demonstrated  its  practical  value 
for  the  above  purpose,  but  have  superintended  the  manufacture  and 
purification  by  this  means  of  more  than  15,000  cubic  feet  of  coal  gas, 
the  whole  of  which  was  found,  by  the  most  careful  experiments,  to  be 
altogether  free  from  the  slightest  taint  of  bisulphuret  of  carbon. 

Some  persons  will,  perhaps,  feel  inclined  to  doubt  the  value  of  this 
communication,  and  to  say  ''  Why  was  a  patent  not  taken  out  for  the 
process  P  "  To  this  I  answer,  that  having  been  infamously  duped  some 
years  since  in  reference  to  a  patent  for  the  distillation  of  coa\  I  then 
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resolved  never  again  to  enter  upon  any  sucli  mercantile  speculation.* 
The  process  which  I  am  about  to  describe  is,  however,  one  that  may 
be  easily  and  cheaply  put  ijito  practice,  consequently,  there  is  no  great 
risk  attached  to  a  preliminary  essay ;  and  when  the  present  importance 
of  the  subject  is  considered,  I  believe  that  few  people  engaged  in  the 
manufacture  of  gas  will  hesitate  to  give  the  thing  a  trial.  At  all  events 
I  will  now  endeavour  to  furnish  them  with  an  intelligible  description. 

In  gas-making,  the  coal  is  thrown  into  a  red-hot  retort,  and  the 
volatile  matters  thus  formed  are  passed,  in  the  first  instance,  into  what 
is  called  the  "  hydraulic  main,"  where  the  tar,  ammoniacal  liquor,  and 
other  easily  condensative  bodies,  are  separated  from  the  gas ;  after  which 
the  gas  passes  on  to  the  "  condenser."  Now  it  is  exactly  at  this  point 
that  my  proposed  process  begins :  after  the  gas  has  left  the  hydraulic 
main,  and  before  it  has  reached  the  condenser,  I  mix  it  with  a  suitable 
quantity  of  steam  (superheated  or  not),  and  pass  the  mixture  through 
a  retort  or  tube,  heated  to  a  full  cherry-red  heat.  The  shape  of  the 
retort  or  tube,  and  the  material  of  which  it  is  made,  are  of  Httle  impor- 
tance, though  an  elliptical  is,  of  course,  better  than  a  circular  form, 
and  cast  iron  better  than  clay ;  but  the  length  of  the  tube  should,  in 
every  case,  be  so  proportioned  to  the  velocity  of  the  current  passing 
through  it,  that  there  is  time  for  the  mixture  of  steam  and  gas  to 
become  red  hot,  before  it  leaves  the  tube,  to  pass  on,  in  the  usual  way, 
to  the  condenser.  My  experiments  were  made  with  a  circular  cast* 
iron  tube,  through  which  the  mixture  was  passed  at  the  rate  of  1500 
cubic  feet  per  hour:  this  tube  was  five  inches  in  diameter  and  twelve 
feet  in  length.  The  kind  of  coal  used  was  a  mixture  of  Pelton  and 
Felaw  Main;  and  the  gas,  after  purification  by  lime,  was  found,  when 
burnt  in  a  common  argand  burner,  at  the  rate  of  five  cubic  feet  per 
hour,  to  give  a  light  equal  to  13^  standard  spermaceti  candles,  made  by 
Messrs.  Field,  of  Lambeth. 

As  regards  the  degree  of  heat,  which  I  have  called  "  a  full  cherry- 
red,"  I  will  remark  that  this  is  about  equal  to  1200^  of  Fahr.,  but  the 
temperature  may  vary  from  the  melting-point  of  soft  brass  to  the  fusing 
point  of  silver — always  remarking  that  the  swifter  the  current  of  the 
gases  through  the  tube,  the  higher  the  temperature  required.  With 
respect  to  the  quantity  of  steam,  this,  for  any  of  the  Newcastle  coals, 
may  be  from  60  to  80  cubic  feet  per  ton  of  coal,  or,  in  the  shape 

•  Let  me  not  be  misuDderstood  in  this  remark.  My  oljection  to  patents 
relates  solely  to  that  provision  of  the  patent  law  which  enables  dishonest 
petsona,  under  the  disguise  of  ''a  foreigner  residing  abroad,"  to  defraud  the 
unwary.  As  regards  the  patent  law  itself,  no  other  method  has  ever  been  devised, 
by  which  the  spirit  of  enterprise  and  genius  may  command  its  own  reward  in  a 
civilized  country.  That  our  patent  law  has  grave  defects,  I  freely  admit,  but  thai 
these  are  incurable,  I  altogether  deny ;  and,  anyhow,  for  better  or  for  worse,  the 
Uw  of  patents  is  a  necessary  adjunct  to  human,  progress  hi  a  frae  ooontqr. 
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of  water,  from  3  to  4  lbs.  of  water  per  toa  of  coal :  or,  Id  technical 
language,  I  may  Bay,  that  for  every  1000  cubic  feet  of  impure  gas 
taken  from  the  hydraulic  main,  seven  cubic  feet  of  steam,  or  the 
vapour  produced  by  five  ounces  of  water,  must  be  used.  An  excess  of 
steam  is,  however,  not  much  to  be  dreaded,  as  it  is  useful  during 
condensation. 

I  believe  that  I  have  here  said  sufficient  to  enable  any  practical  man 
to  carry  out  this  idea,  and  may,  therefore,  safely  leave  the  detaDs  to  the 
peculiar  views  of  different  individuals.  With  reference  to  the  presence 
of  bisulphuret  of  carbon  in  coal  gas,  I  have  never  had  but  one  opinion, 
which  is — ^that  it  ought  to  be  removed,  if  practicable.  But  as  to  the 
oil  of  vitriol  story,  foisted  upon  the  public  some  time  ago,  and  still 
kept  up  through  the  medium  of  the  London  Corporation,  I  consider 
it  a  disgrace  to  the  age  we  live  in.  That  common  coal  gas,  by 
chemical  treatment,  can  be  made  to  yield  oil  of  vitriol ;  that  beef 
and  mutton,  by  chemical  treatment,  can  be  made  to  yield  prussic 
acid ;  and  that  the  air  we  breathe  can  be  converted  into  aqua-fortia, 
are  all  facts  long  known  to  scientific  men.  But,  burnt  as  coal  gas  is 
burnt ;  cooked  as  beef  and  mutton  are  cooked ;  and  breathed  as  the 
air  is  breathed  by  the  public,  the  oil  of  vitriol,  the  prussic  acid,  and 
the  aqua-fortis  become  mere  visionary  bugbears,  for  the  terror  of 
fools  aud  the  gain  of  quacks.  Formerly,  when  any  "  regular  stretcher  " 
was  attempted  to  be  passed  upon  our  jolly  Jack  tars,  they  were  in  the 
habit  of  replying,  "  Ah !  that  will  do  for  the  marines ; "  but  now  I 
think  most  well-informed  men,  under  similar  circumstances,  will  feel 
inclined  to  exclaim,  "  Ah  I  that  will  do  for  the  London  Corporation.'* 
In  conclusion,  I  cannot  do  better  than  quote  the  opinion  of  one  of  the 
first  chemists  of  Europe  upon  this  vitriol  phantom :  our  present  Master 
of  the  Mint,  Professor  G-raham,  at  page  423  of  his  *'  Elements  of  Che- 
mistry," in  speaking  of  the  impurities  of  coal  gas,  says  : — "All  these 
bodies  are  separated  from  it  in  the  process  of  purification,  except  the 
naphtha  vapour  and  the  bisulphuret  of  carbon,  which  affords  a  little  sul- 
phurous acid  when  the  gas  is  burned.' '  Of  course  Professor  G-raham 
means  by  the  word  "  burned,"  burned  as  the  public  burns  gas,  and  not 
''  cooked  "  for  a  "  sensation  banquet "  at  Guildhall ;  indeed  it  would, 
ill  this  country,  be  worth  a  "  Jew's  eye  "  to  discover  a  mode  of  con- 
verting sulphurous  acid  into  oil  of  vitriol  without  the  intervention  of 
chemical  agents. 

LEWIS  THOMPSON,  M.E.C.S,  Ac. 
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THE  CANNEL  COAL  OF  FLINTSHIER 

tTpoir  more  than  one  occasion  we  have  directed  the  attention  of  our 
readers  to  the  circumstances  attendant  upon  the  introduction  into 
commerce  of  the  various  liquids  now  tK>  well  known  under  the  niune  of 
mineral  oils.  The  manufacture  and  use  of  these  oils  forms  an  era  in 
commeroey  both  on  account  of  the  effect  which  has  been  thereby  pro- 
duced upon  certain  other  branches  of  trade,  and  from  the  magnitude 
of  the  transactions  that  have  arisen  in  connection  with  the  substances 
themselves.  Not  more  than  twelve  or  thirteen  years  have  elapsed  since 
the  mineral  oils  began  to  be  first  known  in  trade.  In  1850,  Mr.  James 
Young  took  the  patent  which  has  since  been  the  subject  of  perhaps  the 
most  expensive  litigation  thai:  ever  attended  the  maintenance  of  patent 
rights ;  and  between  the  date  of  that  patent  and  the  present  moment 
the  whole  commercial  history  of  these  oils  is  comprehended. 

As  the  term  mineral  oil  scarcely  carries  with  it  an  explanation  of  the 
character  of  the  liquid  to  which  it  is  applied,  it  may  be  as  well  to  explain 
that  the  liquids  which  bear  this  application  are  all  extracted  either 
from  some  variety  of  natural  petroleum  or  bitumen,  or  from  coal ; 
it  is  more  particularly  in  reference  to  the  latter  kind  of  mineral  oil  that 
we  propose  to  offer  some  brief  remarks.  The  Leeswood  cannel  ooal,  of 
Flintshire,  is  particularly  interesting.  At  the  time  when  Mr.  Young 
obtained  his  patent,  the  question  of  usefully  applying  the  various 
liquids  produced  by  the  chemical  treatment  of  some  natural  petro* 
leums  was  beginning  to  excite  considerable  attention.  Mr.  Young  had 
himself  succeeded  in  utilizing  a  petroleum  in  Derbyshire,  until,  indeed, 
he  finally  exhausted  the  supply ;  and,  both  in  France  and  in  England, 
many  attempts  had  been  made  to  turn  to  profitable  account  the  products 
of  the  distillation  of  the  schales  of  Autun  and  Dorsetshire.  About 
1851  or  '52,  a  fresh  impulse  was  given  to  this  subject  by  the  impor- 
tation  of  the  Burmese  or  Baogoon  petroleum,  which,  although  it  had 
been  known  from  the  earliest  times,  and  had  been  seen  and  chemically 
examined  in  Europe,  had  never  before  then  been  introduced  in  any 
commercial  quantity ;  and  the  discovery  of  the  now  noted  mineral, 
known  as  the  Boghead  cannel  coal,  near  Bathgate,  in  Scotland,  added 
another  very  important  element  to  the  question — ^both  on  account  of  its 
yielding  a  larger  quantity  of  oily  products  than  any  other  coal  or  schale 
then  known,  and  because  there  is  reason  to  believe  that  similar  oils  had 
never  been  before  obtained,  in  quantity,  by  the  distillation  of  coal. 
The  Boghead  coal  and  the  Eangoon  petroleum  constituted  the  first  great 
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staples  from  which  commercial  mineral  oiU  were  produced  in  England  ; 
and  before  the  introduction  of  the  American  petroleum,  within  a  com- 
paratively late  period,  they  were,  indeed,  the  great  sources  of  supply^ 
the  manufacture  of  the  Boghead  coal  being  principally,  if  not  entirely, 
in  the  hands  of  James  Young  and  Co.,  in  Scotland,  and  that  of  the 
Bangoon  petrolenm  in  those  of  the  house  of  Sir  Charles  Price  and  Co., 
of  London.  For  many  years  the  Boghead  coal  was  the  only  substance 
of  the  kind  from  which  oils  of  the  desired  quality  could  be  extracted. 
True,  the  patent  of  Mr.  Young  was  prohibitory  to  much  enterprise  in 
this  direction,  but  the  known  great  value  of  this  mineral,  and  the  profit 
attending  its  manufacture,  had  excited  attention,  and  many  kinds  of 
coal  schale  had  been  made  the  subject  of  experiment  without  much 
success,  when,  in  1868,  a  new  variety  of  cannel  coal  was  discovered 
at  Leeswood  Green,  in  Flintshire,  only  a  few  miles  distant  from. 
Mold. 

The  Flintshire  coal  field  appears  to  have  been  worked  from  a  remote 
period,  as  both  tradition  and  documentary  evidence  prove  that  coals 
were  raised  from  it  as  far  back  as  the  reign  of  Edward  the  Third  ;  but 
the  extent  of  the  coal  field  is  limited,  as  it  is  estimated  to  possess  not 
more  than  about  60,000  acres  of  area.  The  coal  seams  are  comparatively 
near  the  surface  of  the  ground, — that  of  the  main  coal,  which  is  the 
principal,  and  also  the  deepest  worked  before  the  discovery  of  the 
cannel  coal,  not  being.more  than  125  yards  below  the  surface.  Indeed, 
before  this  discovery,  it  was  a  rare  thing  for  a  coal  pit  in  this  district 
io  exceed  150  yards  in  depth. 

The  discovery  of  this  valuable  cannel  coal  is  a  remarkable  instance 
of  what  some  may  be  disposed  to  regard  as  a  consequence  of  a  general 
law,  that  the  productions  of  nature  always  present  themselves  at  the 
moment  when  the  necessity  for  them  begins  to  be  pressing ;  and  the 
manner  of  the  discovery  was  as  singular  as  it  was  fortunate.  It  seems 
that  the  owner  or  lessee  of  the  Leeswood  GFreen  coal  pits,  in  pursuing 
Bome  investigations  in  the  old  workings,  drove  a  small  gallery  to  a 
point  where  there  had  been  a  complete  dislocation  of  the  coal  strata, 
with  a  rise  or  upthrow  of  25  yards  in  the  strata  which  had  been  broken 
away  from  those  in  which  the  gallery  was  driven.  The  consequence  of 
the  disruption  of  the  coal  seams  was  to  place  in  opposition  to  the  point 
at  which  the  gallery  terminated,  a  series  of  strata  of  a  different  character, 
and  in  the  lower  of  these  was  distinguished  a  peculiar  kind  of  schale, 
which,  from  its  remarkable  appearance,  led  to  further  examination,  and 
finally  it  proved  to  be  the  overlying  schale  of  a  series  of  cannel  strata^ 
together  making  up  a  seam  several  feet  in  thick  uess  of,  perhaps,  the 
most  valuable  cannel  coal  ever  discovered  in  Britain.  It  is  still  a 
t^tieatlon  tub  juJice,  whether  the  Boghead  coal  of  Scotland  is  really  a 
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coal  or  a  schale.  Courts  of  law  have  declared  it  to  be  a  coal,  at  least 
commerciallj,  but  many  eminent  scientific  men  still  maintain  that  it  is 
only  a  highly-bituminous  schale.  However  this  may  be,  no  question 
of  the  kind  can  arise  concerning  the  Leeswood  cannel  coal,  which 
is  in  every  respect  a  true  cannel,  but  yielding  liquid  products  when 
distilled  as  abundant  and  as  good  in  quality  as  those  obtained  from 
Boghead  cannel.  One  of  the  principal  characters  upon  which  the 
advocates  of  the  schale  doctrine  concerning  the  Boghead  mineral  rely, 
is  the  peculiar  nature  of  the  coke  or  residue  left  when  the  mineral  is 
distilled.  This,  like  the  coke  from  acknowledged  schales,  contains  a 
very  large  per-centage  of  aluminous  ash,  which  renders  it  totally 
worthless  for  fuel;  but  the  Leeswood  cannel  coal  is  free  from  this 
defect,  and  yields,  after  distillation,  a  compact  coke,  which,  from  one 
variety  of  the  cannel,  is  almost  unequalled  in  quality.  In  1859 — 60, 
this  coal  was  placed  in  the  hands  of  the  late  Dr.  Fyfe,  of  Aberdeen, 
and  Mr.  Keates,  of  London,  for  thorough  chemical  examination: 
lengthened  reports  were  made  by  these  cbemistB  as  to  the  quality  of 
the  coal,  both  as  a  gas  coal  and  in  respect  to  its  oil-producing  capa* 
bilities ;  and  these  reports  were  of  such  a  character,  that  since  that 
period  the  coal  seems  to  have  been  gradually  more  and  more  highly 
appreciated. 

The  principal  characteristic  of  the  Leeswood  cannel  coal  is  its 
extreme  bitumiuousness,  to  coin  a  ^v^ord  :  a  small  piece,  thrown  into  a 
fire,  immediately  ignites,  and  burns  with  a  bright,  white  flame,  throwing 
off  at  the  same  time  an  abundance  of  separated  carbon ;  and  when  dis- 
tilled at  the  gas-making  temperature,  it  yields  a  large  quantity  of  gas, 
of  the  highest  illuminative  power.  The  seam  of  cannel,  altogether 
about  six  feet  in  thickness,  is  divided  into  four  strata  of  coal,  of  diffe- 
rent qualities,  but  all  valuable,  as  oil-yielding  coals«  These  are — above, 
a  kind  of  coal-schale,  highly  bituminous,  and  yielding,  when  distilled  at 
a  low  teuiperature,  from  32  to  35  gallons  of  crude  oil  per  ton ;  below 
that,  what  is  called  the  smooth  cannel,  yielding  40  to  45  gallons  of 
crude  oil  per  ton,  and  a  coke  of  very  peculiar  and  valuable  quality 
resembling  the  charcoal  from  very  hard  wood ;  next  in  the  series — 
what  is  looked  upon  as  the  most  valuable  of  all  the  strata — ^the  Curly 
coal,  «o  called,  on  account  of  its  remarkable  twisted  firacture,  which 
yields  75  to  80  gallons  of  oil  per  ton ;  and,  lastly,  what  is  known  aa 
bottom  cannel, — ^very  similar  in  character  to  the  smooth  cannel  above, 
excepting  that  the  coke  is  of  inferior  quality.  These  four  strata 
make  up  the  entire  seam  of  the  cannel,  which  lies  at  about  200  yards 
below  the  surface,  upon  a  stratum  of  good  ironstone,  with  fire-clay. 
The  discovery  of  this  coal  was  a  fortunato  circumstance,  in  relation  to 
the  manufacture  of  these  mineml  oils :  before  this  discovery^  as  we  have 
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already  stated,  the  onlj  indigenous  substance  largely  used,  was  the 
Boghead  coal ;  and  as  the  contracts  for  that  coal  were  in  few  hands,  the 
manufacture  of  the  oils  was,  irrespective  of  Young^s  patent,  almost  a 
monopoly.  The  discovery  of  the  Flintshire  cannel  has  altered  all  this ; 
and  although  the  supply  of  the  coal  is,  and  probably  will  remain, 
limited,  it  has,  nevertheless,  opened  the  trade,  and  so  far  broken  down 
the  monopoly,  to  the  advantage  of  the  trade  at  large,  aad  also  of  the 
public,  who  are  the  consumers. 

The  mineral  oils  which  are  obtained,  both  from  the  Boghead  coal  and 
the  Flintshire  cannel,  are  of  the  kind  known  as  paraffine  oils,  and  differ 
entirely  in  their  chemical  constitution  firom  the  oils  which  are  produced 
by  the  distillation  of  common  bituminous  coal  or  coal  tar.  Their  lead- 
ing feature  is,  that  they  contain  the  peculiar  crystalline  substance, 
called  paraffine,  now  employed  as  a  substitute  for  sperm  in  candle- 
making,  with  which  they  are  identical  in  composition,  although  differ- 
ing from  it  in  physical  structure. 

The  manufacture  of  these  oils  is  now  a  great  established  branch  of 
industry,  employing  large  capital  and  a  great  amount  of  business 
energy. 

The  discovery  of  the  liquid  petroleum  of  North  America  had,  at  one 
time,  apparently  placed  the  trade  in  the  hands  of  the  Americans,  but 
extended  experience  has  shown  that  the  oils  can  be  produced  at  a 
cheaper  rate  from  our  own  coals,  provided  a  supply  of  the  latter,  of  the 
proper  quality,  can  be  obtained.  This  problem  the  discovery  of  the 
Flintshire  cannel  has  favourably  solved  so  far;  and  there  can  be  little 
doubt  that  the  commercial  enterprise  which  it  has  directed  into  the 
district,  will  succeed  in  keeping  us  independent  of  foreign  supplies, 
to  that  extent  which  is  necessary  to  the  maintenance  of  the  trade  in  a 
state  of  wholesome  freedom  from  the  trammels  which  a  close  market 
never  fails  to  impose. 


To  AhTRHV  Letghton,  of  Buchingliam'Street^  Strand,  for  improvemenf» 
in  the  consiructiony  manufacture,  and  reproduction  of  stamps  and  other 
printing  mrfacea  in  reUef — [Dated  21st  April,  18&1.] 

Tktb  invention  has  for  its  object  improvements  in  the  construction, 
manufacture,  and  reproduction  of  stamps  and  other  printing  surfaces 
in  relief.  Stamps  to  be  used  by  hand  for  printing  letters  and  words, 
or  it  may  be  designs  on  papers,  packages,  and  similar  articles,  are  now 
commonly  made  with  metal  priutine  surfaces  fixed  to  a  suitable  handle, 
but  such  stamps,  when  used  to  ma»L  wood  or  hard  substance,  produce 
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very  indifferent  impressions,  unless  great  care  be  taken  in  using  them ; 
and  if  the  surface  to  be  printed  upon  is  rough  or  uneven,  the  production 
of  a  good  impression  with  a  metal  stamp  becomes  impossible. 

Now  this  iuvoutiou  consists  in  manufacturing  printing  surfaces, 
whether  for  stamps  or  for  other  arrangements  of  printing  apparatus  or 
machinery,  by  forming  the  printing  surfaces  of  inaia-rubber  compound, 
and  vulcanizing  them  in  moulds, — the  surfsu^es  printed  from  in  each  case 
being  in  relief.  In  order  to  increase  the  elasticity,  and  decrease  the 
liability  of  the  printing  surface  to  spread  with  the  pressure  used  in 
printing,  the  patentee  grooves  the  back  of  the  printing  surface  or 
olock,  or  makes  elevations  and  depressions  thereon,  so  that  the  back 
of  the  block  may  give  way  or  spread  with  the  pressure,  and  thus 
relieve  and  equalise  the  pressure  on  the  face.  The  material  employed 
for  making  the  elastic  printing  surfaces  or  blocks  is  india-rubber  and 
sulphur  suitable  for  undergoing  the  process  of  vulc^uiization,  and  the 
compound  is,  as  above  stated,  vulcanized  in  the  moulds  used  in  the 
process  of  producing  the  sur&ce  or  block.  It  is  preferred,  but  it  is 
not  essential,  that  no  foreign  matter  other  than  sulphiur  should  be 
mixed  with  the  india-rubber,  unless  it  be  to  color  the  same. 

In  manufacturing  the  elastic  printing  surfaces  and  blocks,  the 
patentee  employs  by  preference  a  metallic  or  plaster  of  Paris  matrix 
or  moidd,  into  which  he  presses  the  compound  of  india-rubber  and 
sulphur.  He  then  applies  at  the  back  of  the  composition  a  metal  or 
plaster  plate,  and  presses  the  same  on  to  the  composition,  by  which 
means  elevations  and  depressions  will  be  produced  to  the  back  of  the 
elastic  block,  by  reason  of  the  plate  being  formed  with  parallel  and 
uniform  grooves  or  ridges  thereon.  Heat  is  then  applied  to  the 
moidded  mass,  whilst  still  held  pressed  in  the  mould,  and  until  the 
compound  becomes  vidcanized.  The  proportion  of  a  suitable  compound 
of  india-rubber,  and  the  process  of  vulcanizing  the  same,  being  well 
understood,  it  is  not  necessary  to  describe  them  here.  The  mould 
usually  employed  is  of  metal,  and  it  is  by  preference  obtained  from  a 
form  of  type  set  up  in  the  ordinary  manner.  The  mould  is  produced 
by  first  oDtaining  a  sunk  copy  in  gutta-percha,  wax,  or  other  suitable 
materiaL  Prom  this  copy  a  copy  in  relief  is  obtained  in  plaster  of 
Paris,  and  then  a  sunk  matrix  in  metal,  stereotype  metal  being 
preferred.  From  this  matrix  the  vulcanized  elastic  printing  surfaces 
or  blocks  are  obtained,  as  already  described.  In  place  of  a  form  of 
type,  woodcuts  or  other  surface  printing  blocks  may  be  used  in 
producing  a  matrix  or  mould  suitable  to  be  subjected  to  the  heat 
requisite  for  the  process  of  vulcanizinfi^. 

It  will  be  understood  that  the  elastic  printing  surface  or  block 
produced  is,  in  each  case  (unless  the  mould  be  produced  by  other 
means)  a  reproduction  of  the  printing  surface  which  is  employed  in 
making  its  matrix  or  mould,  having  on  its  back  corrugations  or 
undulations. 

The  elastic  blocks  having  their  printing  surfaces  in  relief,  when  for 
hand  or  other  stamps,  are  to  be  mounted  and  used  in  a  similar  manner 
to  that  in  which  other  surface  printing  blocks  have  heretofore  been 
nsed;  elastic  blocks  of  larger  sizes  may  be  mounted  on  wooden  or 
other  blocks,  or  on  rollers,  aud  may  be  used  in  printing  machines  or 
presses. 
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To  ChabIiES  Weightmak  HABEisoy,  of  Lorimcr-voad,  Walworth,  for 
improvements  in  looms  for  xceamntf. —  [Dated  18th  November,  1862.] 

TniB  invention  relates  to  an  arrangement  of  apparatus  for  giving  the 
necessary  motions  to  the  various  moving  parts  of  looms  by  pneumatic 
pressure. 

In  Plate  III.,  fig.  1  represents,  in  vertical  section,  the  improved  at- 
mospheric loom ;  fig.  2  is  a  front  elevation  of  the  same,  showing  the 
shuttle  boxes  in  section ;  fig.  3  is  a  detail  vertical  section  of  the  "  pneu- 
matome,"  or  air  director  or  distributor,  for  working  the  shuttles  ;  and 
fig.  4  is  a  corresponding  side  elevation  of  the  same,  a,  is  the  main 
framing  of  the  loom,  and  b,  is  the  sley,  which  is  represented  as 
travelling  to  and  fro  in  slots  c,  in  the  end  framing,  and  supported 
by  anti-friction  rollers  n,  which  run  along  guide  rails  e,  cast  on 
or  fitted  to  the  inner  sides  of  the  end  frames.  To  the  longitudinal 
centre  of  this  sley,  and  to  the  shaft  rf,  of  the  rollers,  bands  f,  f  *,  are 
attached ;  one  of  these  bands  passes  over  the  two  guide  pulleys  a,  5, 
and  is  connected  at  its  other  end  to  one  end  of  the  piston  rod  o,  which 
works  through  both  ends  of  the  horizontal  air  cylinder  h,  bolted  to  the 
loom  framing  in  the  longitudinal  centre  thereof.  The  air  cylinder  is 
supplied  with  compressed  air  from  any  convenient  receiver,  any  well- 
knewn  arrangement  of  valves  being  employed  for  causing  the  air  to 
enter  each  end  of  the  cylinder  alternately,  and  escape  therefrom,  so  as 
to  impart  a  reciprocating  motion  to  the  piston  rod.  The  opposite  end 
of  the  piston  rod  is  attached  to  the  band  f',  which  passes  round  the 
guide  pulleys  c,  e,  and  /,  and  is  connected  at  its  opposite  end  to  the 
metal  eye  on  the  shaft  or  axis  d^  of  the  sley  beam  rollers.  On  admitting 
the  air  to  the  cylinder,  the  reciprocating  motion  of  the  piston  imparts  a 
traversing  to-and-fro  motion  to  the  sley  in  its  guides  through  the  straps 
F,  and  F*,  which  alternately  pull  it  in  opposite  directions,  thus  producing 
the  •*  beat-up"  of  the  weft.    The  heddles  i,  i*,  are  suspendea  from  the 

E alleys  y,  on  the  spindle  y',  by  the  straps  h.  The  lower  portions  of  the 
eddies  are  connected  by  the  straps  A',  which  pass  under  correspondiug 
pulleys  to  those  above  at  g ;  these  pulleys,  which  are  not  shown,  are 
carried  on  the  shaft  h,  B;f  imparting  a  reciprocating  axial  motion  to 
the  shaft  Jc,  the  heddles  will  rise  and  fall  alternately.  This  recipro- 
cating motion  is  given  to  the  shaft  Jc,  by  means  of  the  combined  guide 
roller  and  pulley  e.  Against  this  pulley  e,  works  by  frictional  contact 
the  strap  f*,  so  that  as  the  strap  moves  to  and  fro,  it  imparts  a  rotatory 
motion,  in  one  direction  or  the  other,  to  the  pulley  e,  thus  working  the 
heddles.  At  each  end  of  the  sley  beam  there  is  formed  a  chamber  or 
shuttle  box  l,  closed  at  the  sides  but  open  at  each  end.  Into  these 
boxes  the  shuttle  m,  enters  and  fits  accurately  without  being  perfectly 
air-tight,  so  that  unnecessary  friction  between  the  shuttle  and  its  box 
is  avoided.  The  shuttle  race  is  formed  of  glass  or  porcelain,  or  the 
shuttle  itself  is  cased  therewith.  To  the  outer  ends  of  these  chambers 
are  connected  the  air  pipes  k,  k^  a  portion  of  such  pipes  being  made 
either  flexible  or  provided  with  sliding  joints,  in  order  that  they  may 
follow  the  movements  of  the  sley  beam.  These  pipes  n,  »*,  are  con- 
nected at  their  opposite  ends  to  the  arms  o,  o^ ;  f,  is  a  fixed  bracket  or 
support,  which  carries  the  pneumatome.  Q,  Q',  are  two  discs,  having 
A  series  of  holes  »,  »',  made  in  them  near  their  circumference,  and  equi- 
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distant  from  each  other.  These  discs  are  fast  upon  a  shaft  or  spindle  b, 
■which  rotates  in  bearings  attached  to  the  main  framing.  The  ends  of 
the  pipes  n,  n*,  are  in  close  proximity  to  the  outer  faces  of  the  revolving 
discs,  and  coincident  with  the  circle  of  holes  i ;  so  that  as  the  discs 
rotate,  each  hole  will,  in  succession,  be  brought  opposite  to  the  mouth 
of  one  or  other  of  the  air  pipes,  s,  is  an  annular  air  chamber  fixed  to 
the  bracket  p,  and  against  tne  two  opposite  sides  or  faces  of  this  chamber 
work  the  discs  q,  q},  so  as  to  be  air-tight.  On  each  side  of  the  chamber 
is  made  a  single  perforation  k,  k^j  coinciding  with  the  end  of  the  air 
pipes  N,  N^  T,  is  a  pipe,  which  connects  the  interior  of  the  air  chamber 
8,  with  the  compressea  air  receiver.  On  the  shaft  e,  there  is  keyed  a 
ratchet  wheel  u,  to  which  a  step-by-step  or  intermittent  rotatory  motion 
is  imparted  at  each  forward  stroke  of  the  piston  in  the  cylinder  by  the 
small  pawl  Z,  carried  on  a  short  cross  head,  which  connects  the  piston 
rod  with  the  valve  spindle  y.  The  motion  is  so  regulated,  that  for  each 
tooth  the  ratchet  wneel  is  rotated,  one  of  the  holes  t,  in  the  disc  q,  or 
q',  will  be  brought  opposite  the  end  of  the  air  pipe  n,  or  n\  and  the 
corresponding  hole  k,  or  A;',  in  the  air  chamber,  and  a  jet  of  air  will 
consequently  pass  along  one  or  other  of  the  pipes  n,  n^  to  the  shuttle 
box,  and  force  out  the  shuttle  from  that  box, — causing  it  to  shoot  across 
the  loom  and  enter  the  opposite  box ;  from  which  it  is  shot  back  again 
at  the  proper  time  by  a  jet  of  air  entering  that  box.  In  order  that  the 
air  may  enter  each  shuttle  box  alternately,  the  holes  i,  in  one  disc  q, 
are  made  opposite  to  the  spaces  between  the  holes  in  the  corresponding 
disc  Q*,  in  place  of  making  them  coincident.  By  this  means,  as  each 
movement  of  the  discs  is  equal  to  one-half  the  distance  between  the 
centres  of  the  holes  t,  it  follows  that  such  holes  will  be  brought  alter- 
nately  in  front  of  the  holes  k,k^,m  the  air  chamber ;  thus  allowing  the 
air  to  pass  alternately  through  the  hole  k,  and  pipe  n,  and  through  the 
hole  k^,  and  pipe  n^  to  their  respective  shuttle  boxes. 

This  part  of  the  invention  may  be  modified  in  various  ways ;  as,  for 
example,  the  discs  may  be  stationary  whilst  the  chamber  s,  revolves ;  or 
the  two  series  of  holes  t,  t,  in  the  two  discs  may  coincide  with  each 
other,  whilst  the  holes  k,  k\m  the  chamber  may  be  placed  a  little  out 
of  line,  so  that  one  shall  coincide  with  a  hole  i,  in  one  disc,  whilst  the 
other  is  opposite  to  the  space  between  the  holes  in  the  other  disc, — the 
only  object  being  to  direct  the  air  along  the  pipes  N,  and  n*,  alternately. 
The  take-up  motion  for  the  cloth  beam  is  derived  from  the  strap  r, 
which  works  against  a  pulley  w,  and  rotates  it  by  frictional  contact 
only.  On  the  axle  of  this  pulley  is  fitted  a  pinion  x,  (shown  in  dots) 
which  gears  into  a  corresponding  toothed  wheel  t,  on  the  shaft  of  the 
roller  or  cloth  beam  z,  and  imparts  a  rotatory  motion  thereto,  for  the 
purpose  of  winding  on  the  cloth.  The  pulley  w,  and  pinion  x,  are  con^ 
nected  by  a  pawl  and  ratchet  wheel,  in  order  that  when  the  pulley  is 
rotated  in  a  reverse  or  backward  direction  by  the  reverse  traverse  of 
the  strap  r,  it  will  be  free  to  rotate  without  carrying  round  the  pinion, 
and  thus  an  intermittent  rotatory  movement  will  be  imparted  to  the  cloth 
beam.  For  the  purpose  of  increasing  the  friction  between  the  strap 
and  the  pulley  w,  a  piece  of  india-rubber  is  attached  to  that  portion  of 
the  strap  which  is  to  act  upon  the  pulley. 

The  patentee  claims,  "  First, — ^the  general  construction  and  arrange- 
ment of  looms  for  weaving,  as  described.  Second, — the  system  or  mode  of 
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imparting  the  requisite  movements  to  the  sley  beam,  heddles,  and  cloth 
beam,  by  means  of  nn  air  cylinder  and  piston,  in  combination  with 
straps  and  puUeye,  substantially  as  described.  Third, — the  giving  motion 
to  the  shuttles  of  looms  for  weaving,  by  the  direct  action  of  compressed 
air,  without  the  intervention  of  pickers,  pistons,  or  drivers.  Fourth, — the 
peculiar  construction  and  arrangement  of  valvular  apparatus,  or  pneu- 
matome  for  directing  the  air  to  the  shuttle  boxes  alternately,  as  de- 
scribed. Fifth, — the  application  and  use  to  and  in  the  shuttle  and  ends 
of  the  sley  beams  of  looms  for  weaving  of  glass,  porcelain,  and  other 
similar  material,  to  which  a  smooth  or  polished  surface  is  given." 


7b  Gebmaiit  Caxotiil,  of  Paris,  for  an  unproved  alarum  and  sigiutlling 
apparatus. — [Dated  29th  January,  1864.] 

This  invention  relates,  firstly,  to  certain  apparatus  which  may  be  ap- 
plied to  a  door,  window,  shutter,  or  other  similar  closure,  and  serve  as 
an  alarum,  by  calling  the  attention  of  the  people  in  the  room,  the  house, 
or  others,  by  the  loud  report  of  a  detonation  taking  place  at  the  moment 
of  an  undue  opening  of  tne  closure  to  which  the  alarum  is  applied  ;  and, 
secondly,  to  apparatus  intended  to  be  applied  to  railway  carriages,  and 
by  means  of  which  any  passenger  within  the  carriage  is  enabled  to  call 
the  attention  of  the  guard  or  driver,  and  signal  for  his  aid,  by  producing 
a  detonation  and  a  strong  light  or  blaze. 

In  Plate  III.,  fig.  1  shows,  in  longitudinal  section,  the  alarum  appa- 
ratus intended  to  oe  applied  to  a  door,  window,  or  other  similar  closure. 
It  consists  of  a  tube  a,  in  which  a  small  plug  or  hammer  a,  fixed 
to  a  rod  b,  passing  through  a  corresponding  hole  provided  in  the 
cenbv  of  the  front  a*,  of  the  tube  a,  is  allowed  to  glide  freely,  and  is 
acted  upon  by  a  spring  &,  coiled  round  the  rod  b,  in  the  iuBido  of  the 
tube  jl  ;  the  other  end  of  the  rod  b,  is  provided  with  a  button,  the  part 
6»,  of  which  forms  a  ring,  c,  is  a  rod  turning  at  one  end  on  a  pin  or 
screw  <?,  and  provided  towards  the  free  end  with  a  stud  c^  in  order  that 
when  the  rod  c,  is  turned,  so  as  to  have  the  stud  tf*,  applied  behind  the 
shoulder  h^,  of  the  button,  as  in  fig.  2,  it  shall  serve  as  a  stop  for  the 
rod  b.  The  back  end  of  the  tube  a,  is  closed  by  a  cap  n,  which  serves 
as  an  anvil  for  producing  the  detonation  of  a  fulminating  amorce,  laid 
thereon  in  a  depression  d,  when  this  amorce  is  struck  by  the  hammer  a. 
The  cap  d,  turns  as  a  iinge  on  a  pin  e,  and  is  provided  with  a  clasp  c», 
which,  when  the  cap  shuts  the  tube  a,  takes  round  a  projecting  part  c*, 
cast  on  the  tube  a,  which  latter  is  further  provided  with  two  wings  yj 
for  fixing  the  apparatus  against  the  inner  side  of  the  door  f,  or  other 
closure,  by  means  of  the  screws  f ;  whereas  a  strong  round-headed 
nail  or  pin  o,  is  fixed  in  the  door  post  or  frame  f*,  at  such  distance 
apart  from  the  front  end  a^,  of  the  tube  a,  that  when  the  rod  b,  is  suf- 
ficiently far  drawn  out  of  the  barrel  or  tube  a,  the  ring  i*,  may  be  put 
over  the  pin  o  ;  and  hereby  this  pin,  and  consequently  the  rod  b,  and 
hammer  a,  are  kept  in  the  position  represented.  If  now  a  Mminating 
amorce  be  inserted  in  the  depression  d,  of  the  clip  n,  and  this  latter  be 
fixed  by  the  clasp  e^,  the  apparatus  will  be  ready  for  serving  as  an 
alarum  for  any  person  in  the  room ;  for  should  anybody  from  without 
open  the  door,  tnis  would  cause  the  alarum  to  be  advanced  towards  the 
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iiiside  of  the  room,  whereby  the  ring  5^  "w^iU  instantly  become  released 
from  the  pin  g,  when  the  spring  5,  in  distending,  will  drive  the  hammer  a, 
towards  the  anvil  d,  and,  by  striking  the  amorce,  procure  the  detonation 
of  this  latter,  with  a  loud  report,  sufficient  to  awalke  or  call  the  attention 
of  the  person  in  the  room.  Should  any  person,  on  leaving  the  room, 
wish  to  prevent  any  person  from  entering  it  without  his  knowledge, 
after  having  provided  the  apparatus  with  an  amorce,  and  put  the  rod  c, 
in  the  position  shown,  viz.,  with  the  stud  c*,  behind  the  shoulder  b-,  of 
the  button,  in  shutting  the  door  behind  him  the  ring  5*,  wdll  apply  itself 
over  the  pin  o,  and  thereby  release  the  button.  Should  the  door  now 
be  opened,  the  explosion  of  the  amorce  will  take  place. 

Pig.  2  shows  an  outside  view  of  another  arrangement  of  alarum,  to 
be  fixed  against  the  inside  of  the  frame  or  door  post  p*.  a,  is  a  tube  or 
barrel ;  d,  a  cap  or  anvil,  kept  in  position  by  means  of  the  rods  rf' ;  b, 
is  a  rod,  provided  at  one  end  with  the  hammer  or  plug  a ;  whereas  to 
the  other  or  upper  end  is  fixed  a  catch  and  springAvork,  similar  to  those 
commonly  used  for  ringing  office  door  bells,  and  consisting  of  a  fixed 
part  H,  and  a  moveable  one  i ;  the  part  h,  being  fixed  to  the  rod  b,  by 
the  shoulder  A^,  whilst  the  opposite  end  forms  a  fork  h,  h,  for  the 
shoulder  »,  of  the  moveable  part  i,  to  turn  round  a  pin  t*,  round  the 
lower  part  of  which  pin  is  coiled  a  spring  j,  acting  from  underneatli  on 
a  gudgeon y,  fixed  in  the  part  i.  The  free  end  of  the  shoulder  »,  is  ar- 
ranged in  such  manner  as  to  allow  the  part  i,  to  move  forward  — viz., 
towards  the  outside  of  the  door — but  not  further  backward — viz.,  towards 
the  inside  of  the  room — as  to  come  in  the  direction  of  the  fixed  part  h  ; 
the  free  end  i  S  of  the  part  i,  is  rounded  off*  on  one  side,  for  allowing  the 
door,  in  shutting,  easily  to  glide  over  it.  k,  is  an  opening,  cut  out  in  a 
slanting  direction  in  the  barrel  a,  and  provided  at  the  top  of  its  side  k^, 
with  a  recess  for  the  shoulder  h^,  to  rest  in.  By  means  of  the  wings ^ 
and  the  screws/*,  the  barrel  a,  is  fixed  to  the  door-post. 

The  mode  of  working  the  apparatus  is  as  follows :  —  A  fulminating 
amorce  having  been  laid  in  a  suitable  recess  in  the  anvil  d,  or  a  per- 
cussion cap  having  been  placed  on  a  nipple,  with  which,  in  such  case, 
the  front  part  of  the  hammer  a,  is  to  be  provided,  the  rod  u,  is  lifted 
by  means  of  the  parts  h,  i,  till  the  shoulder  A*,  rests  in  the  corresponding 
recess  in  the  top  of  the  front  side  k^ :  by  this  means  the  spring  coiled 
round  the  rod  b,  in  the  inside  of  the  barrel  a,  between  the  hammer  a, 
and  a  fixed  washer  through  which  the  rod  b,  passes,  is  contracted.  The 
door,  in  shutting,  will  glide  over  the  part  i,  and  pass  before  it,  in  which 
position,  should  anybody  open  the  door  from  without,  the  parts  i,  and  h, 
would  be  pushed  back,  whereby  the  shoulder  /*',  would  be  lifted  out  of 
its  rest  or  recess,  and  allow  the  spring  to  drive  the  hammer  0,  down- 
ward and  strike  the  amorce  on  the  anvil  d. 

Fig.  3  shows  a  side  view  of  another  arrangement  of  alarum,  which,  in 
fig.  1,  is  represented  applied  to  the  door  post  f^,  whilst  the  door  f,  is 
provided  with  the  eaten  and  springwork  h,  i,  described  in  respect  of 
fig.  2.  In  figs.  3  and  4,  the  apparatus  is  represented  in  the  cocked  or 
armed  state,  and  consists  of  a  solid  stay  plate  L,  of  the  shape  shown  in 
fig.  3,  to  be  fixed  to  the  door  post  f^  by  means  of  its  two  wings/  and 
the  screws/ :  in  this  stay  plate  l,  is  provided  a  slot  hole  m,  for  the 
arm  m*,  projecting  from  the  back  of  the  hammer  a,  to  glide  in,  which 
hammer  is  acted  upon  by  the  spring  m,  fixed  to  the  arm  m*,  and  the 
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lower  part  of  the  stay  plate ;  which  spring,  in  contracting,  drives  tlio 
hammer  towards  the  anvil  d,  fixed  in  the  stay  plate.  Towards  the  top 
the  hammer  a,  has  a  projecting  part  or  shoulder  n,  which,  whilst  resting 
on  the  top  «*,  of  the  plate  l,  prevents  the  hammer  a,  from  moving 
towards  the  anvil  d  :  a  ring  «^,  serves  for  lifting  the  hammer.  In 
working  the  apparatus,  a  fulminating  amorce  is  laid  on  the  anvil  d,  or  a 
percussion  cap  is  applied  on  a  nipple,  with  which,  in  that  case,  the 
hammer  a,  is  to  be  provided  ;  this  latter  is  lifted  till  the  shoulder  «, 
rests  on  the  top  of  the  stay  plate,  the  apparatus  and  the  catch  and 
Bpringwork  h,  i,  having  been  applied  previously  respectively  to  the 
door  post  p*,  and  the  door  p,  as  snown  in  fig.  4.  On  opening  the  door 
from  without,  the  catch  i,  in  pushing  against  the  top  a«,  of  the  hammer, 
viz.,  in  the  direction  shown  by  the  arrow  in  fig.  3,  will  cause  the 
shoulder  w,  to  escape  from  the  top  of  the  stay  plate  l,  when  the  hammer, 
by  the  effect  of  the  spring  m,  will  be  driven  towards  the  anvil  n,  and  in 
striking  against  the  fulmmating  amorce,  procure  the  detonation  of  this 
latter,  or  other  fulminating  medium  made  use  of. 

Fig.  5  represents  a  longitudinal  sectional  view  of  another  alarum, 
intended  for^  railway  carriages,  and  fitted  over  the  seats  thereof.  It 
consists  of  a  long  tube  a,  closed  at  the  lower  end,  and  secured  to 
receive  at  top  a  tube  a*.  In  this  tube  is  fixed  a  central  tube  b,  which 
is  perforated  over  its  entire  length  with  numerous  small  holes  *,  for 
transmitting  the  fire  of  the  gunpowder,  with  which  it  is  to  be  filled,  to 
the  Greek  fire  composition  to  be  put  in  the  open  space  lefl  free  between 
the  tubes  a*,  and  b  ;  whilst  round  the  upper  or  protruding  part  of  the 
latter  tube  is  applied  a  petard  or  other  suitable  explosive  composition. 
The  centre  may  further  be  covered  with  one  or  more  layers  of  any  suit- 
able waterproof  varnish  for  excluding  moisture,  and  a  cap  p,  may  be 
put  over  the  whole,  a,  is  a  hammer  or  plug,  fixed  to  the  upper  end  of 
the  rod  b,  to  the  lower  end  of  which  is  fixed  a  button  q  :  the  rod  b, 
glides  freely  through  holes,  provided  for  that  purpose,  in  a  fixed  washer 
s,  in  the  bottom  of  the  tube  a.  A  spring  ^,  is  coiled  round  the  same, 
between  the  fixed  washer  s,  and  hammer  a ;  which  spring,  in  distending, 
will  drive  this  latter  towards  the  anvil  n,  forming  the  bottom  of  the 
upper  tube  a*.  The  rod  b,  is  represented  as  partly  drawn  out  of  the 
tube  a',  whereby  the  spring  h,  will  become  sufficiently  contracted  for 
driring  the  hammer  against  the  anvil  n,  and  cause  the  explosion  of  a 
fulminating  amorce,  a  percussion  cap,  or  other  suitable  fulminating 
medium,  applied  on  the  hammer.  The  tube  a,  is  to  be  fixed  in  a  corner 
of  the  railwav  carriage  to  which  the  apparatus]is  intended  to  be  applied, 
and  at  such  height  that  the  tubes  a^  and  b,  and  the  cap  p,  to  be  applied 
over  these  lattei',  protrudes  at  the  outside  of  the  carriage  through  a 
hole  in  the  roof,  so  as  to  allow  of  being  easily  perceived  by  the  driver 
or  guard  of  the  train.  Por  loadmg  the  apparatus — ^viz.,  for  putting  the 
same  in  working  order  ready  for  immediate  use — the  upper  part,  formed 
by  the  tubes  a*,  and  b,  is  unscrewed  from  the  fixed  tube  a  ;  the  tube  b, 
is  filled  with  gunpowder,  whilst  a  sufficient  quantity  of  Greek  fire  com- 
position is  put  in  the  open  space  left  between  the  tubes  aS  and  b,  after 
which  a  petard  of  any  suitable  composition  is  applied  round  the  free 
end  of  the  tube  b.  ^  The  upper  part  of  the  apparatus  being  thus  ready, 
a  suitable  fulminating  medium  is  applied  on  the  top  of  the  hammer  a, 
and  the  upper  part  screwed  on  the  top  of  the  fixed  tube  a,  and  finally 
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the  cap  p,  put  over  the  compositions ;  which,  if  judged  proper,  may 
have  been  previously  covered  with  one  or  more  coatings  of  any  suitable 
waterproof  varnish,  so  as  entirely  to  exclude  moisture  from  the  ex- 
plosive or  other  composition,  and  keep  these  latter  in  perfect  working 
order.  The  apparatus  ma^r  now  be  made  use  of;  and  as  one  of  them 
should  preferably  be  fixed  in  each  of  the  corners  of  each  carriage  of  a 
train,  any  passenger  within  will  always  easily  be  in  reach  of  one  of 
them,  and  the  signal  for  aid  may  at  once  be  given  by  merely  pulling 
on  the  button  q,  which,  on  being  left  free  again,  will,  by  the  effect  of 
the  spring  5,  cause  the  hammer  to  strike  the  anvil  n,  or  bottom  part  of 
the  tube  a*,  with  sufficient  force  to  produce  the  explosion  of  the  ful- 
minating medium  ;  the  fire  of  which  explosion  will,  by  means  of  the 
holes  r,  perforated  for  that  purpose  in  the  anvil  n,  and  those  s,  of  the 
tube  B,  be  communicated  to  the  gunpowder  in  this  tube  and  to  the 
petard  and  Qreek  fire  compositions  ;  the  cap  f,  having  been  blown  off 
By  the  explosion  of  the  gunpowder  of  the  tube  b. 

The  patentee  claims,  "  the  general  arrangement  and  mode  of  workiug 
of  the  above-described  alarums  and  railway  signalling  apparatus,  in 
which,  by  the  effect  of  a  fulminating  amorce,  or  other  suitable  fulmi- 
nating medium,  a  loud  report  is  produced,  and,  if  required,  by  means 
of  a  petard  and  Greek  fire,  or  other  similar  detonating  or  light- 
producing  compositions,  a  report  and  light,  or  blaze,  is  obtained,  suffi- 
cient to  rouse  the  attention  of  the  guard  of  the  train  on  which  the 
apparatus  is  made  use  of,  and  this  as  well  by  daylight  as  during 
night." 


2b  BiCHABD  Henby  Napieb,  of  Southamptoii'Street^  Strand,  for  im* 
provements  in  the  construction  of  screw  steamers  for  naval  warfare.-^ 
[Dated  8th  February,  1864.] 

This  invention  consists  in  constructing  flat-bottomed  screw  steamers, 
so  that  guns  of  heavy  calibre  can  be  worked  with  a  lighter  draught  of 
water  than  can  be  otherwise  conveniently  attained.  The  vessels  are 
constructed  with  lateral  projections  or  bulges  in  their  top  sides,  and  a 
sudden  increase  of  beam  is  given,  extending  for  about  twenty-one  feet, 
before  and  abaft  the  centre,  and  terminating  obliquely,  to  present  an 
angular  surface,  to  cause  shot  which  may  strike  it  to  glance  off.  A  gun 
platform  is  thus  formed  in  the  midship  part  of  the  vessel,  from  which 
a  cross  fire  could  be  obtained  at  thirty  feet  ahead  and  astern,  and  by 
which  the  weights  are  thrown  to  or  towards  the  centre  instead  of  the 
ends  of  the  vessel.  An  elliptical  roofing,  covered  with  iron  or  steel,  is 
made,  to  protect  the  crew  while  fighting  their  guns  on  the  platform,  and 
the  guns  are  worked  on  tramways,  so  that  they  may  be  the  more  easily 
handled. 

In  Plate  IV.,  fig.  1  represents  a  side  elevation  or  broadside  view  of 
a  screw  steamer  adapted  for  naval  warfare,  constructed  according  to 
this  invention ;  and  hg.  2  represents  a  plan  or  deck  view  of  the  vessel. 
0,  is  the  midship  part  of  the  vessel ;  5,  an  elliptical-shaped  roofing  or 
cupola,  covered  with  iron  or  steel,  and  intended  to  protect  the  crew 
while  fighting  their  guns  ;  c,  (?,  are  tramways  fixed  to  the  platform  on 
which  the  guns  d,  are  placed;  f,  are  port«holes  through  which  the 
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muzzles  of  the  guns  are  caused  to  protrude,  as  represented  at  fig.  2 ; 
g^  is  the  rudder ;  and  hy  the  screw  for  propelling  the  vessel,  the  said 
screw  being  fixed  on  a  shaft,  worked  by  a  steam  engine  in  the  usual 
way.  Thus  four  guns  can  be  directed  either  ahead  or  astern  of  the 
Teasel,  to  be  used  either  in  pursuit  or  in  retreating. 

The  patentee  claims,  *'  the  combinations  and  arrangements  described 
in  the  construction  of  screw  steamers  for  naval  warfare." 


5b  Fredeeick  Alexandee  Peeston  Pigou,  of  Throgmortan^atreeU 
dig,  for  improvements  in  the  construction  of  powder  flasks. — [Dated 
12th  April,  1864] 

This  invention  consists  in  regulating  the  supply  of  gunpowder  to  the 
nozzles  of  powder-fiasks,  by  means  of  a  slide,  preferably  of  metal,  which 
is  placed  immediately  beneath  the  circular  plate  which  forms  the  head 
or  top  of  the  flask.  This  slide  has  formed  in  it  an  opening  correspond, 
ing  to  the  aperture  in  the  plate  over  which  the  nozzle  is  fixea.  A 
shank,  terminated  in  a  button,  projects  through  the  side  of  the  flask, 
for  the  purpose  of  acting  on  the  slide  when  wished,  and  has  formed  on 
it  a  stud  or  projection,  against  which  a  spring  presses. 

In  Plate  IV.,  fig.  1  is  a  plan  of  the  improved  powder  flask,  open,  and 
fig.  2  is  a  section,  showing  the  interior  of  the  flask  and  the  guide  in 
which  the  slide  moves,  o,  is  the  flask ;  b,  the  nozzle,  at  the  bottom  of 
which,  and  under  the  plate  c,  is  placed  the  slide  or  disc  d,  in  which  is 
formed  the  opening  dK  The  shank  e,  projects  through  the  side  of  the 
flask,  and  terminates  in  a  button/  The  spring  y,  is  fixed  to  the  nozzle 
b,  as  shown,  and  presses  against  the  projection  h,  which  forms  part  of  the 
shank  e.  The  action  is  as  follows : — On  pressure  being  applied  to  the 
button  f,  the  resistance  of  the  springry,  is  overcome,  and  the  slide  is 
moved  so  as  to  bring  the  aperture  or  opening  d^,  under  the  hole  in  the 
plate  c,  at  the  bottom  of  the  nozzle  b.  On  the  removal  of  the  pressure, 
the  spring  y,  brings  back  the  slide  or  cover  to  its  normal  position, 
thereby  closing  the  flask. 

The  patentee  claims,  '*  The  application  and  use  of  a  disc  or  cover 
placed  in  the  necks  of  powder  flasks,  for  the  purpose  of  measuring  the 
charge,  to  be  actuated  oy  means  of  a  spring,  of  the  shape,  and  having 
the  arrangement  of  parts  and  action,  as  described." 


To  Heihit  Smith  aweTEDWAED  Eobeets,  both  of  Widnes  Bock,  near 
Warrington^  Lancashire,  for  improvements  in  machinery  for  breaking 
stones  and  minerals  — [Dated  29th  March,  1864.] 

This  invention  consists  in  acting  upon  stone  or  mineral,  by  means  of 
lever  jaws,  for  the  purpose  of  breaking  them. 

In  Plate  IV.,  fig.  1  shows,  in  side  view,  and  fig.  2  in  plan  view,  a 
machine  constructed  according  to  this  invention,  a,  is  a  fixed  jaw,  and 
b,  a  moveable  jaw,  between  which  the  stone  to  be  crushed  is  fed.  The 
jaw  5,  is  formed  at  the  outer  end  of  a  lever  c^  which  turns  on  an  axis  at 
</,  supported  by  the  two  side  plates  or  frames  e,  of  the  machine.  The 
fixed  jaw  a,  is  also  supported  by  these  side  plates,  and  is  supported  in 
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sucli  manner  that  it  can  be  set  nearer  to,  or  further  from,  the  moveable 
jaw.  For  this  purpose  it  is  supported  by  a  pin  /,  near  its  upper  end, 
and  at  its  lower  end  a  slot  is  formed  through  it,  through  which  wedges, 
or  filling  pieces,  may  be  passed ;  the  ends  of  the  wedges  being  received 
in  slots  in  the  side  plates  or  frames  e.  By  changing  these  wedges,  the 
distance  between  the  fixed  and  moveable  jaw  can  be  varied.  The  work- 
ing faces  of  the  jaws  arc  faced  ^vith  steel  plates,  y,  y,  which  are  inserted 
into  dovetail  grooves  therein,  so  that  they  may  be  renewed  when  worn 
away ;  the  acting  surfaces  of  these  plates  may  be  either  plain  or  corru- 
gated to  sharp  angles,  in  any  suitable  direction.  The  end  of  the  lever 
c,  is  connected  by  a  rod  A,  to  the  crank  «,  of  the  shaft  k.  This  shaft 
carries  two  fly  wheels  /,  Z,  and  also  a  driving  pulley  m,  by  which  motion 
is  imparted  to  it.  In  order  to  afford  a  further  means  of  varying  the 
gauge  to  which  thej^stones  or  minerals  are  broken,  the  connecting  rod  h^ 
may  have  a  number  of  holes  at  its  lower  end,  where  it  is  attached  to  the 
lever  c,  so  that  the  point  at  which  the  end  of  the  lever  c,  is  connected  to 
the  rod  may  be  varied,  and  the  end  of  the  lever  c,  thereby  raised  op 
lowered,  so  varying  the  opening  between  the  fixed  and  moveable  jaws. 
It  will  be  seen  from  fig.  1,  that  the  lower  parts  of  the  iaws  that  are 
below  the  axis  of  the  lever  c,  are  set  to  come  closer  together  than  the 
upper  parts  of  the  jaws  that  are  above  the  axis ;  the  stone  will  thus  be 
twice  acted  on  by  the  jaws  for  every  revolution  of  the  shaft  Ar.  The 
stone  to  be  broken  is  introduced  at  n,  and  as  the  upper  parts  of  these 
jaws  approach  each  other,  the  stone  between  them  is  partially  crushed, 
when  the  upper  end  of  the  jaw  h,  recedes  from  the  fixed  jaw  a,  the 
lower  end  of  the  moveable  jaw  approaches  towards  it,  and  further 
crushes  the  stone  that  has  been  partially  crushed  by  the  upper  parts  of 
the  jaws. 


3b  John  Stbapfoed,  of  Stratford,  Essex,  for  improvements  in  roof 
lawps  of  railway  and  other  carriages, — [Dated  23rd  March,  1864.] 

This  invention  relates,  first,  to  holding  a  glass  in  position  by  elastic 
pressure ;  and,  secondly,  to  means  of  controlling  the  passage  of  the  air 
admitted  into  the  lamp,  for  the  purpose  of  supporting  combustion  and 
for  keeping  the  oil  cool. 

The  figure  in  Plate  III.  shows  a  section  of  a  roof-lamp,  with  the 
improvements  applied  thereto,  a,  a,  is  the  outer  case  or  frame  of  the 
lamp ;  5,  is  the  glass,  having  a  flange,  h^^  which,  when  the  glass  is 
passed  downwards,  throUgh  the  inner  case  a,  rests  on  the  rim  a*,  of  that 
case,  but,  with  india-rubber,  c,  interposed,  at  intervals,  to  prevent 
injury  to  the  glass,  and  to  allow  of  its  expansion  and  contraction,  as 
well  as  to  obtain  a  firmer  hold  of  it.  These  pieces  of  india-rubber  (?,  are 
attached  to,  and  hang  from,  the  metallic  springs  d,  the  lower  ends  of 
which  have  applied  to  them  other  pieces  of  india-rubber  d^,  adapted  to 
come  over  and  rest  upon  the  glass  rim,  to  prevent  it  from  bein^  pushed 
unwards,  out  of  its  place,  from  the  under  side,  when  in  use,  whilst  they 
aamit  of  the  glass  being  removed  and  replaced,  when  those  springs 
are  acted  upon  by  pressure  on  them,  from  the  inside  of  the  case. 
The  springs  d,  are  applied  to  the  inner  case  a<,  of  the  lamp.  Air, 
from  the  exterior  of  the  lamp,  in  passing  into  the  interior  thereof  to 
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support  combustion  and  keep  the  oil  cool,  passes  first  under  the 
screen  f,  thence  through  a  series  of  smaller  holes  g^  to  the  annular 
space  between  the  outer  case  «,  and  the  inner  case  a*,  and  this  space  is 
provided  with  horizontal  partitions  a',  serving  to  divert  the  air,  and 
prevent  it  from  passing  too  freely  direct  to  the  interior  of  the  lamp. 
The  air  passes  these  partitions  at  the  spaces  between  them  a^,  a^  a^ 
and  thence  from  the  lower  part  of  this  space  between  the  outer  case  a, 
and  the  inner  case  a^,  it  passes  by  the  openings  a^^  formed  in  the  inner 
ease  a*,  to  admit  of  the  free  action  of  the  springs  d.  The  air  thence 
passes  partly  downwards  to  the  flame,  without  causing  flickering,  and 
partly  through  the  long  vertical  slits  or  openings  A,  between  the 
reflector  »,  the  chimney  y,  and  the  oil  vessel  e^  with  a  tendency  to  keep 
the  oil  vessel  cool.  In  order  to  obtain  increase  of  reflecting  power,  the 
under  side  of  the  metal  rim  a^,  is  silvered  or  enamelled. 

The  patentee  claims,  "  First, — the  holding  the  glasses  of  roof  lamps  of 
railway  and  other  carriages  by  elastic  pressure,  substantially  as  ex- 
plained. Secondly*— the  means  of  controlling  the  passage  of  the  air 
to  the  interior  of  the  lamp,  so  as  to  prevent  flickering  of  the  light,  and 
keep  the  oil  in  the  oil  vessel  cool,  as  explained.  Also, — the  application 
of  tne  rim  a*,  for  strengthening  the  lower  edge  of  the  case  of  the  lamp, 
and,  by  its  being  silvered  or  enamelled,  of  obtaining  increased  reflecting 
power,  as  explained." 

To  Elijah  Stott,  of  Monks  Chppenhall,  Cheshire,  for  improvements  in 
the  manufacture  of  rails  for  railways  ;  which  improvements  may  also 
he  applied  to  the  manufacture  of  bars  for  the  tyres  of  railway  wheels, 
and  for  other  purposes  to  ichich  the  said  bars  are  or  may  be  applicable, 
—[Dated  Ist  AprQ,  1864.] 

This  invention  consists  in  making  steel-&ced  rails  for  railways,  which 
improvements  may  also  be  applied  to  the  manufacture  of  steel-faced 
bars  for  the  tyres  of  railway  wheels,  and  for  various  other  purposes. 

In  Plate  III.,  fig.  1  represents  in  section  a  compound  bar  or  slab  of 
wrought  or  puddled  iron  and  steel,  to  be  used  in  carrying  out  this 
invention.  This  compound  bar  or  slab  consists  of  a  bar  or  slab  of 
wrought  or  puddled  iron  0,  and  a  slab  or  bar  of  steel  b.  The  slab  a^ 
has  a  groove  or  trou|;h  c,  made  in  one  of  its  faces,  running  along  its 
whole  length,  to  receive  the  bar  of  steel  b.  In  making  a  rail  or  bar 
with  only  one  steel-faced  surface,  according  to  this  invention,  the  com- 
pound bar  or  slab,  fig.  1,  forms  the  bottom  or  top  of  the  pile,  the  steel 
face  of  the  bar  or  slab  being  turned  outwards.  Upon  the  compound 
slab  a,  b,  old  rails  are  piled,  as  commonly  ])racti8ed  in  piling  iron ;  the 
depressions  between  the  flanges  of  the  rails  at  top  and  bottom  being 
filled  up  by  properly  shaped  bars.  The  pile,  with  or  without  a  slab  of 
wrought  or  puddled  iron  on  its  top,  is  raised  to  a  welding  heat,  and 
welded  by  rolling  into  a  compact  mass  or  bloom,  which  is  afterwards 
re^heated,  and  drawn  out  by  rolling  or  hammering  into  rails  or  bars  of 
the  required  size  and  shape.  When  the  rail  or  bar  is  required  to  have 
two  steel-faced  siu*faces,  the  pile  is  made  with  two  of  the  compound 
slabs,  fig.  1, — one  being  placed  at  the  top,  and  the  other  at  the  bottom, 
of  the  pile ;  the  steel  face  in  each  of  the  slabs  being  outwards.  Instead 
of  ni:iking  the  sides  of  the  trough  in  the  iron  slab  a,  at  right  tingles  to 
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the  bottom  of  the  bar,  as  in  fig.  1,  they  may  be  inclined  or  bo  made  of 
a  dovetail  figure,  the  steel  bar  having  a  corresponding  shape  to  fit  the 
dovetail  groove.  The  making  up  of  the  compound  slab  may  also  be 
effected  in  the  manner  represented  in  section  in  fig.  2,  that  is  to  say, 
instead  of  taking  a  slab  of  iron  with  a  groove  or  trough  in  it,  as  before 
described,  IT  plain  bar  of  wrought  or  puddled  iron  /  is  used ;  the  bar 
being  of  greater  width  than  the  steel  bar  y,  employed :  and  on  either 
side  of  the  steel  bar  y,  are  placed  narrow  bars  of  wrought  or  puddled 
iron  A,  h,  the  outer  sides  of  the  narrow  bars  /i,  being  flush  with  the 
sides  of  the  plain  bar  of  iron  /.  The  parts  J\  y,  /i,  are  raised  to  a 
welding  heat  and  welded  together  before  being  used,  to  form  the  top  or 
bottom,  or  top  and  bottom,  of  the  pile ;  or  they  may  be  used  in  the 
pile  in  the  positions  represented,  without  being  welded  together.  In 
order  to  make  the  steel  bar  engage  more  firmly  with  the  iron  slab  by 
which  it  is  surrounded  on  three  sides,  the  steel  bar  may  have  a  rib 
running  along  its  under  side,  which  rib  is  made  to  engage  in  a  groove 
in  the  iron  slab,  within  that  in  which  the  greater  part  of  the  steel  slab 
fits.  This  arrangement  of  the  compound  slab  is  represented  in  section 
in  fig.  8,  iy  being  the  steel,  and  k^  the  wrought  iron.  In  making  com- 
pound slabs  which  are  to  be  used  in  a  pile,  in  which  old  rails  or  railway 
bars  are  employed,  it  is  preferred  to  give  that  face  of  the  compound 
slab  which  is  situated  outwards  in  the  pile  such  a  figure  that  it  will  fit 
in  the  depressions  between  the  flanges  of  the  rails  or  bars.  In  this 
case  it  is  also  preferred  to  make  the  iron  bar  or  slab  in  tw^o  pieces,  the 
bar  of  steel  fitting  between  the  said  iron  pieces.  Fig.  4  represents  in 
section  a  compound  bar  or  slab  of  the  last  described  kind;  /,  w,  are 
the  two  iron  bars  between  which  the  steel  «,  is  situated,  and  fits  in  the 
manner  represented.  The  under  side  /-,  m-,  of  the  bars  /,  w,  is  so 
shaped,  that  it  fits  into,  and  fills  up,  the  depression  between  the  flanges 
of  the  rails.  By  ^ving  the  parts  1°^  m-,  of  the  bars  /,  w,  the  form 
represented,  no  fillmg-in  pieces  are  required,  as  when  the  inner  face  of 
the  compound  bar  or  slab  is  flat.  By  making  compound  bars  or  slabs 
of  which  the  top  or  bottom,  or  top  and  bottom,  of  the  pile  are  made,  in 
the  several  ways  described  and  represented,  the  edges  of  the  steel  bars 
are  effectually  covered  by  the  iron  portion  of  the  compound  bar  or  slab, 
and  thereby  preserved  from  the  injurious  action  of  the  fire  during  the 
heating  of  the  pile,  and  a  sound  welding  of  the  steel  to  the  iron  is 
produced  by  the  action  of  the  rolls.  The  bars  or  slabs  of  iron  and 
steel,  of  which  the  compound  bars  or  slabs  are  composed,  are  made  by 
rolling  them  in  properly-grooved  rolls. 

The  patentee  claims, — "the  improvements  in  the  manufacture  of 
steel-faced  rails  for  railways,  and  steel-faced  bars  for  the  tyres  of  rail- 
way wheels,  and  for  other  purposes  to  which  the  said  bars  are  or  may 
be  applicable,  hereinbefore  described, — that  is  to  say,  making  the  top  or 
bottom,  or  top  and  bottom,  of  the  pile  from  which  the  said  rails  or  bars 
are  to  be  made,  of  a  compound  bar  or  slab  of  iron  and^teel ;  the  edges 
of  the  slab  or  bar  of  steel  of  the  said  compound  bar  or  slab  bemg 
covered  and  protected  essentially  in  the  several  wavs  described  and 
illustrated,  so  as  thereby  to  preserve  the  said  edges  of  the  steel  bar  or 
slab  from  the  injurious  action  of  the  fire  during  the  heating  of  the  pile, 
and  ensure  a  sound  welding  of  the  said  steel  to  the  iron.  ' 
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7b  Edward  LiyDyEB,(2/*-^t^  JbrAr,  U.  S,  A,,  for  improvements  in  springs 
applicabJe  for  raihcay  carriages^  buffers,  and  other  similar  purposes, — 
[Dated  2nd  April,  180.4.] 

This  invention  mainly  consists  in  surrounding  metal  springs  by  a  liquid 
enclosed  in  a  box  or  cliamber,  in  which  the  springs  act.  As  the  liquid 
always  exercises  an  equal  pressure  upon  the  spring,  and  as  every  part 
of  tlie  spring  is  surrounded  by  the  liquid,  all  vibration  of  the  spring  is 
obviated.  Into  the  liquid  contained  in  the  box  or  chamber  is  intro- 
duced one  or  more  bags  or  cases  of  india-rubber  filled  with  air ;  or  a 
moveable  piston  may  be  put  into  such  chamber,  in  order  that  the  spring 
may  be  free  to  move  therein.  The  spring  and  the  air  act  together, 
that  is  to  say,  the  air,  by  being  compressed,  greatly  increases  the  spring 
power  of  the  apparatus.  To  prevent  the  liquid  escaping  from  the  box 
when  pressure  is  exerted  on  the  spring,  thick  liquid  is  employed  ;  and 
the  closing  is  made  hermetic  by  the  pressure  from  within. 

In  Plate  III.,  figs.  1  and  2  are  longitudinal  sectional  views  of  springs 
constructed  according  to  this  invention,  suitable  for  the  buffers  of  rail- 
way engines  and  carriages,  for  the  reception  of  the  recoil  of  cannon,  and 
for  other  similar  purposes.  The  arrangement  sliown  in  ^^,  3  is  suitable 
for  being  placed  under  the  bed  of  a  carriage. 

A,  fig.  1,  is  an  iron  box  or  framing  of  the  spring ;  the  inner  space  H,  ir, 
is  rendered  air-tight  by  the  cover  b,  and  by  india-rubber  packing  f.  d, 
is  the  piston,  tightened  from  without  by  the  stuffing  box  £,  and  its 
packing  «*,  and  from  within  by  the  india-rubber  disc  r.  In  the  lower 
space  is  a  hollow  india-rubber  ring  or  cushion  g*,  the  air  in  which  is 
used  as  a  resisting  medium.  Upon  the  inner  end  of  the  piston  d,  there 
are  two  metal  discs  »,  »*,  with  perforations  through  them,  to  allow  a  free 
passage  of  the  liquid  with  which  the  box  is  filled.  The  liquid  is  inserted 
through  a  hole  provided  with  a  screw  thread  on  one  side,  and  is  kept 
tight  through  the  packing  e',  but  chiefly  by  the  india-rubber  disc  f, 
which,  being  fastened  to  the  cover  b,  gives  way  to  the  inward  pressure 
of  the  liquid;  and  the  greater  the  pressure,  the  tighter  the  joint. 
Between  the  two  discs  t,  and  i^  there  is  a  spiral  spring  k,  k,  which 
retains  the  piston  in  position.  The  action  of  this  spring  is  as  follows: — 
On  pressure  being  applied  to  the  piston,  it  is  driven  into  the  space  h, 
taking  with  it  the  disc  »,  by  means  of  its  shoulder  l  ;  and  consequently 
the  spring  k,  k,  resting  upon  the  disc  /*,  ofters  resistance  to  the  piston. 
The  spring,  at  the  moment  of  compression,  is  pressed  and  supported  in 
all  its  parts  by  the  compressed  liquid  in  the  box.  The  liquid  in  the 
box  receives  an  equal  elastic  pressure  from  the  compressed  air  in  the 
hollow  india-rubber  ring  or  cushion  o^  On  pressure  being  removed 
firom  the  piston,  the  force  of  the  compressed  air  within  the  cushion  o*, 
and  the  power  of  the  spring,  will  bring  the  piston  into  its  normal 
position. 

Fig.  2  represents  a  spring  somewhat  modified  in  its  details  from  that 
last  described.  Here  tne  spring  £*,  is  of  a  different  form.  The  spaees 
between  the  different  coils  are  sufficient  to  allow  of  the  circulation  of 
tbe  liquid,  and  by  that  means  cause  an  equal  strain  upon  the  spring. 
The  cushion  o",  is  of  spherical  form.  Tire  piston  n,  is  applicable 
where  the  pressure  to  be  resisted  is  very  great,  in  consequence  of  its 
large  inner  surface  q,  compressing,  by  means  of  the  liquid,  the  air  more 
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suddenly  in  the  cushion  Q^K  The  piston  y,  has  a  channel  e,  bored 
through  it,  to  dllow  of  the  space  h,  being  refilled  with  liquid,  in  case  the 
liquid  should,  in  the  course  of  time,  have  diminished :  the  channel  is 
closed  tight  by  a  packing  screw.  A  stuffing  box  s,  with  its  packing  s**, 
surrounds  the  upper  part  of  the  piston  N. 

The  patentee  shows  another  arrangement,  in  which  the  air  is  con- 
fined in  an  air-tight  compartment  made  of  thin  sheet-iron.  A  coiled 
spring  touches  the  cover  of  the  air-tight  compartment,  and  offers  re- 
sistance to  the  pressure  of  the  liquid  upon  the  cover,  and  thereby  also 
to  the  outer  pressure  of  the  piston ;  and  at  the  same  time  brings  back 
into  its  formerposition  the  air-tight  compartment,  after  the  pressure  is 
withdrawn.  Tne  spiral  spring  is  of  the  same  kind  as  in  fig.  2,  and  rests 
upon  a  disc,  which  has  openings  to  allow  the  liquid  to  circulate,  in 
order  to  impart  the  received  pressure  to  the  air  in  the  compartment. 

Fig.  8  represents,  in  longitudinal  section,  an  elastic  resisting  appa- 
ratus for  use  between  the  bed  and  upper  frame  of  a  railway  carriage. 
q',  is  a  forged  iron  piece,  brought  into  fixed  connection  by  screws  and 
shoulders,  with  the  bed  n*.  The  spiral  spring,  which  rests  upon  the 
shoulders  k,  k*,  of  the  apparatus,  support*  partly  the  piston  f,  and  the 
pressure  of  the  upper  frame  of  the  carriage,  which  rests  upon  it.  K,  is 
an  india-rubber  ring  or  disc,  and  o\  an  iron  ring  or  disc,  which  form 
a  packing  for  the  lower  end  of  the  piston.  The  remainder  of  the  space 
of  the  apparatus  has  small  india-rubber  air  balls  A*,  and  is  filled  with  a 
liquid  which  circulates  freely  through  and  into  the  chambers.  M*,  u\ 
are  screw  stoppers.  On  pressure  being  applied  to  the  piston  f,  the 
same  actions  take  place  as  are  described  with  reference  to  the  other 
figures.  The  perforated  iron  discs  t', «',  are  only  intended  to  retain 
the  india-rubber  balls  A^  in  their  proper  places.  The  liquid  used  is 
molasses  with  dissolved  glue,  which  is  found  to  preserve  the  india- 
rubber,  and  is  not  liable  to  freeze. 

The  patentee  claims,  "constructing  springs  applicable  for  railway 
carriages,  buffers,  and  other  similar  purposes,  by  using  liquid  enclosed 
in  a  box  or  chamber,  and  placing  witnin  the  said  box  or  chniwber  one 
or  more  air  bags  or  cases,  with  or  without  a  metal  spring  acting  in  said 
box  or  chamber,  as  described." 


To  Ebnest  Ultsse  Paeod,  of  Pans,  for  improvements  in  feeding  steam 
generators,  applicable  also  to  the  condensation  of  steam  and  the  pro- 
duction of  vacuum, — [Dated  2nd  April,  1864.] 

This  invention^  consists  in  the  employment  of  a  jet  of  water  under 
pressure,  in  such  a  manner  as  to  induce  alon^  with  the  jet  a  current  of 
gas  or  steam,  thereby  effecting  the  condensation  of  the  escape  steam  of 
steam  engines  and  the  production  of  a  vacuum ;  whilst  at  the  same  time, 
as  the  jet  of  water  which  serves  to  induce  the  current  of  gas  or  steam 
possesses  a  high  velocity  and  considerable  momentum,  it  is  proposed 
to  utilize  its  momentum  bv  causing  it,  in  company  with  the  condensed 
steam,  to  penetrate  into  the  steam  generator,  thus  producing  a  novel 
system  of  feeding  steam  generators. 

In  Plate  III.,  fig.  1  represents  a  vertical  section  of  one  form  of  the 
improved  apparatus.    Water  is  forced  into  the  air  vessel  a,  through 
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the  aperture  B,by  means  of  any  suitable  pump,  or  by  the  aid  of  material 
or  artificial  pressure,  c,  is  a  retaining  valve  fitted  inside  the  passage 
or  pipe  D,  wmch  leads  from  the  interior  of  the  air  vessel ;  the  spring  of 
this  valve  being  sufficiently  powerful  to  prevent  the  valve  from  opening 
until  the  d^ired  pressure  is  obtained  in  the  vessel.  The  air  which  is 
confined  in  the  upper  parts,  of  the  vessel,  serves  as  a  pressure  regulator. 
F,  18  a  stop  valve,  for  starting  and  stopping  the  working  of  the  apparatus. 
A  preBsure  gauge  should  be  fitted  to  the  vessel  a,  in  order  to  show  the 
degree  of  pressure  therein,  and  a  water  gauge  should  also  be  provided, 
to  indicate  the  level  of  the  water  in  such  ve?'sel.  The  water  which 
eseapee  by  the  valve  c,  passes  through  one  or  more  nozzles  g,  of  any 
SQitable  form,  and  fiows  into  and  through  the  funnel-shaped  opening  h, 
the  orifice  of  which  should  have  the  same  form  in  transverse  section  as 
that  of  the  jet  nozzle  G,  but  rather  larger.  The  powerful  jet  of  water, 
thus  obtained,  will  draw  along  with  it  the  steam  which  arrives  by  the 
escape  or  eduction  pipe  i,  of  a  steam  engine,  and  will  carry  it  down- 
wards to  the  base  of  the  funnel  mouth,  where  the  steam  will  become 
intimately  mixed  with  the  water  on  passing  through  the  contracted 
orifice  k,  which,  as  before  stated,  is  slightly  larger  than  that  of  the  jet 
nozzle.  Beneath  the  orifice  k,  a  conical  pipe  l,  may  be  made  to  com- 
municate with  the  inlet  valve  box  m,  of  a  suction  and  force  pump  y,  of 
any  suitable  construction.  This  pump  (of  a  capacity  greater  than  the 
volume  of  water  discharged  during  one  stroke  of  the  piston  by  the  jet 
under  the  pressure  of  the  air  vessel)  will  exert  a  powerful  sucking 
action,  which  will  augment  the  motive  power  of  the  jet,  and  at  the 
same  time  will  prevent  any  choking  action  which  might  occur  at  the 
base  of  the  funnel  mouth.  So  soon  as  the  piston  of  this  pump  has 
completed  its  suction  stroke,  it  will,  on  its  return  stroke,  force  the  water 
and  condensed  steam  (previously  drawn  in  through  the  clack  o,)  tlu'ough 
the  lower  clack  p,  and  pipe  q,  into  the  boiler,  or  into  a  reservoir  or 
tank,  according  to  the  level  of  the  water  in  the  boiler.  Tor  this  pur- 
pose, a  cock  B,  is  fitted  on  to  the  pipe  q,  leading  from  the  force  pump 
t<kthe  boiler,  which  cock,  when  open,  allows  the  water  and  condensed 
steam  to  be  discharged  into  a  tank  or  reservoir.  In  this  case,  the 
retaining  valve  s,  in  the  boiler  is  closed  by  the  pressure  of  the  steam 
therein,  and  the  whole  of  the  water  discharged  by  the  pump  flows  into 
the  tank ;  whence  it  is  again  drawn  up  by  the  force  pump  connected 
at  B,  to  the  air  vessel,  and  made  to  pass  again  .through  the  apparatus, 
as  before  described,  to  be  re-discharged  into  the  tank  or  directed  into 
the  boiler,  as  the  case  may  be.  When  it  is  necessary  to  feed  the  boiler, 
tiie  cock  B,  is  to  be  closed,  and  the  jet  of  water  and  condensed  steam 
will  then  be  directed  into  the  boiler,  opening  the  valve  s,  in  its  passage. 
The  jet  may,  if  preferred,  be  directed  into  the  boiler  or  tank  without 
the  intervention  of  the  suction  and  force  pump ;  it  being  simply  neces- 
sary to  impart  sufficient  force  to  the  jet  or  jets,  to  overcome  the  pres- 
sure in  the  boiler:  for  which  purpose  an  excess  of  pressure  in  the  air 
vessel  A,  should  be  constantly  maintained.  When  the  ieed  is  supplied 
to  the  boiler  direct,  an  intermediate  pipe  q^  may  be  employed,  similar 
to  that  shown  in  fig.  2,  which  is  provided  with  an  ordinary  cock  and  a 
retaining  valve,  or  with  a  three-way  cock  b^  as  shown,  with  or  without 
the  retaining  valve,  fitted  in  the  branch  pipe  leading  to  the  boiler. 
Fig.  8  ia  a  sectional  view  of  a  slightly-modified  arrangement  of  appa- 
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ratus  constructed  on  precisely  the  same  principle  as  that  shown  in 
fig.  1,  but  having  a  tuDular  jet,  so  as  to  utilize  both  the  interior  and 
'  exterior  of  the  jet  in  inducing  and  condensing  the  escape  steam. 
According  to  this  modification,  the  steam  arrives  simultaneously  by 
the  pipes  i,  i* ;  and  the  lid  or  cover  t,  of  the  chamber  u,  has  an  internal 
tubular  projection  or  nozzle  v,  formed  thereon,  corresponding  with  the 
straight  portion  of  the  pipe  i, — such  internal  projecting  nozzle  entering 
the  let  nozzle  o,  and  terminating  flush  therewith  at  its  lower  extremity, 
as  shown.  An  annular  space  is  left  between  the  exterior  of  the  pro- 
jecting nozzle  V,  and  the  interior  of  the  jet  nozzle  o,  through  which 
annular  space  or  opening  flows,  in  the  form  of  a  tubular  or  hollow  jet, 
the  water  which  is  forced  from  the  receiver  or  air  vessel  through  the 
pipe  1).  This  tubular  jet  directed  towards  the  bottom  of  the  funnel 
mouth  H,  passes  between  the  sides  thereof  and  the  external  surface  of 
the  cone  w,  the  axis  of  which  cohicides  exactly  with  that  of  the  jet 
pipes  above.  To  the  under  side  of  the  sole  plate  x,  x,  of  this  cone  is 
fixed  the  pip6  l,  which  may  either  lead  to  tne  valve  box  of  a  suction 
and  force  pump,  as  illustrated  at  fig.  1,  or  may  pass  direct  to  the  boiler 
without  the  intervention  of  the  pump.  The  steam  which  enters  by  the 
pipe  i',  is  carried  along  by  the  friction  of  the  inner  sides  of  the  jet 
against  the  inclined  surface  of  the  cone  w,  as  far  as  the  bottom  of  tbe 
funnel  mouth;  whilst  the  steam  which  arrives  by  the  pipe  i,  round  the 
exterior  of  the  jet  is  carried  alonp;  by  the  friction  of  the  external  portion 
of  the  jet  against  the  inner  sides  of  the  funnel  mouth  h;  the  whole 
operating  exactly  in  the  manner  heroin-before  described. 

The  patentee  claims,  "  First, — the  general  construction  and  arrange- 
ment of  apparatus  for  feeding  steam  generators,  condensing  steam,  and 
producing  a  vacuum,  separately  or  together,  by  the  aid  of  a  jet  or  jets 
of  water,  substantially  as  described.  Second,— the  system  or  mode  of 
condensing  steam  ana  feeding  steam  boilers,  by  the  inductive  power  of 
a  jet  or  jets  of  water,  obtained  in  the  manner  described." 


To  Jacob  Batnes  Thompson,  of  Hothcell-streety  BegenVs-parJc'road^ 
for  improvements  in  electro-magnetic  induction  machines, —  [Dated 
9th  April,  1864.] 

This  invention  has  for  its  object  the  so  arranging  electro-magnetic  in- 
duction machines  as  to  make  them  suitable  for  use  for  ordinary  tele* 
graphic  purposes — the  machine  itself  making  and  breaking  the  primary 
battery  circuit,  and  also  working  a  commutator,  so  as  to  lead  all  the 
positive  induced  currents  to  one  conducting  wire  or  channel,  and  all 
the  negative  induced  currents  to  another  conducting  wire  or  channel : 
hence,  when  these  wires  or  channels  are  connected  at  a  distance,  a 
current,  which  is  practically  continuous,  flows  through  them  :  and  this 
current  may  be  used  for  telegraphic  purposes,  just  as  a  direct  battery 
current  is  now  commonly  used. 

Two  sets  of  induction  coils  are  employed,  arranged  end  to  end,  and  at  a 
short  distance  apart ;  and  in  each  set,  by  preference,  there  are  two  or  an 
even  number  of  coils.  When  two  coils  are  used  in  each  set,  their  soft  iron 
cores  are  connected  together  at  their  outer  ends  by  a  permanent  arma- 
ture ;  and  when  more  are  used,  their  cores  are  coupled  together  in  pairs 
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by  permanent  armatures.  Between  the  two  sets  of  coils  an  oscillating 
armature  is  arranged,  which,  by  a  rod  connected  with  it,  or  otherwise, 
is  made,  as  it  moves  to  and  fro,  to  send  the  primary  current  first  into 
the  primary  wires  of  one  set  of  induction  coils,  and  then  into  the 
primary  wires  of  the  other  set  of  coils.  The  oscillating  armature  also 
moves  the  commutator,  by  which  the  currents  induced  in  the  secondary 
wire  of  the  induction  coils,  which  are  reversed  by  changing  the 
primary  current  from  one  set  of  coils  to  the  other,  are  nevertheless 
caused  to  pass  from  the  machine  always  in  the  same  direction ;  the 
contacts  being  changed  by  the  commutator,  to  compensate  for  the 
changes  in  the  direction  of  the  induced  currents.  Thus  both  the 
primary  and  secondary  currents  are  directed  by  the  machine  itself,  so 
that  the  machine  is  self-acting ;  for  as  soon  as  the  primary  current  is 
allowed  to  flow,  one  set  of  induction  coils  is  thereby  magnetized,  and 
the  oscillating  armature  is  drawn  towards  this  set ;  then,  as  this  motion 
cuts  off  the  primary  current  from  the  first  set  of  coils,  and  turns  it 
over  to  the  other  set,  these  in  turn  draw  back  the  oscillating  armature, 
which  is  thus  kept  in  constant  motion  so  long  as  the  primary  current  is 
on.  Similarly,  the  proper- directing  of  the  induced  current  is  effected 
by  the  machine  itself,  the  commutator  being  moved  by  the  oscillating 
armature  every  time  the  primary  current  is  directed  from  one  set  of 
coils  to  the  other.  This  self-action  of  the  machine  is  an  important 
feature  of  the  invention. 

In  Plate  IV.,  fig.  1  is  a  plan,  and  fig.  2  an  end  view,  of  an 
electro-magnetic  induction  machine,  constructed  according  to  this  in- 
vention, a,  a,  is  the  base  plate  of  the  machine,  and  b,  &,  and  c,  c,  are 
two  sets  of  induction  coils.  There  are  in  this  machine  two  coils  in  each 
set.  5*,  and  <?*,  are  permanent  armatures,  connecting  together  the  cores 
of  each  set ;  J,  is  an  armature,  which,  when  the  machine  is  at  work, 
oscillates  between  the  poles  of  the  two  sets  of  coils.  This  armature  J, 
is  fixed  upon  a  rod  e,  passing  through  holes  bored  for  it  in  the  fixed 
armatures  h\  and  c^  so  that  these  armatures  form  guides  for  the  rod 
as  it  moves  endwise  with  the  armature  d ;  the  armature  d^  is  also  per- 
forated  at  its  ends,  and  brass  or  gun-metal  guides^^^  pass  through  the 
holes,  and  the  armature  is  thus  kept  truly  opposite  the  poles  of  the 
coils,  y,  y,  are  spiral  springs,  tenoing  to  bring  the  armature  J,  to  a 
central  position  when  the  machine  is  at  rest.  At  one  end  of  the  rod  «, 
is  an  apparatus  for  alternately  throwing  the  battery  current  from  one 
pair  of  coils  to  the  other.  This  apparatus  consists  of  a  metal  quadrant  ^, 
carried  by  an  axis  t,  which  turns  freely  between  fulcrum  points  Jc,  k, 
1i\y  h^,  are  contact  pieces,  fixed  in  the  quadrant  h,  and  capable  of  being 
readily  changed  should  they  wear ;  h-,  is  a  shunt  tooth,  cut  in  the 
quadrant ;  and  A^,  h^,  are  springs  fixed  to  the  quadrant,  and  acting  with 
the  shunt  tooth  A^,  and  another  shunt  tooth  on  the  rod  e,  to  give  firmer 
contact  on  the  instant  of  changing ;  but  the  commutator  will  work 
without  them,  though  not  so  rapidly. 

Fig.  3  is  a  side  view  of  the  rod  e,  and  shunt  tooth  e^.  This  tooth,  as 
the  rod  e,  moves  longitudinally,  comes  against  the  tooth  h%  and  moves 
it  with  the  quadrant  h,  which  carries  it  sideways,  thus  forcing  one  of 
the  contact  pieces  A*,  down  into  contact  with  the  spring  anvil  Z,  beneath 
it.  The  tooth  e\  in  sliding  past  the  tooth  h^,  comes  against  one  of  the 
springs,  i^y  which  yields^  to  let  it  pass ;  and  immediately  it  has  passed 


Digitized  by 


Google 


'88  kewtok's  LONDON  JOUMTix  OF  jletb.  ['•*TSZ'*^ 

the  tooth  h^,  the  spring  throws  the  quadrant  h,  over.     The  contact 
piece  h\  which  has  just  been  pressed  down  on  its  anvil  /,  is  thrown  off 
it  vvliilst  contact  is  beinp;  made  on  the  other  side.     As  the  rod  e,  and 
tooth  c^,  return,  the  tooth  acts  on   the  other  side  of  the  tooth  h% 
and    moves    the  quadrant    further   over, — maintaining   the   contact 
between  the  other  contact  piece  A*,  and  anvil  /,  until  the  teeth  have 
again  passed  each  other ;  thus  the  two  teeth  revolve  round  each  other. 
It  will  be  seen  that  the  spring  anvils  are  arranged  to  yield  to  the  pres- 
sure of  the  contact  pieces,  and  then,  as  the  contact  pieces  recede,  to 
follow  it  until  they  are  stopped  by  the  adjustable  buttons  f»,  m.    Short 
pieces  w*,  m^,  of  india-rubber  tubing  are  introduced  between  the  anvil 
spring  and  the  button,  to  prevent  noise.     At  the  other  extremity  of 
the  rod  e,  is  a  cross  head  n,  at  each  end  of  which  a  cylindrical  hole  is 
bored;   and  this  is  lined  with  a  tube  of  glass,  or  other  insulating 
material,  cemented  into  it.   o,  o,  are  metal  stems  or  contact  cores,  fitted 
into  the  cross  head :  these  are  passed  through  the  glass-lined  holes,  and 
are  fixed,  by  means  of  a  head  or  flange,  on  the  stem  coming  on  one  side 
of  the  cross  head,  and  a  nut  screwed  on  to  the  stem  on  the  other  side. 
Washers  of  gutta-percha  prevent  metallic  contact  between  the  stems  o,  o, 
and  the  cross  head.     The  stems  o,  o,  are  furnished  with  gbiss  tips  o\  o*, 
and  are  passed  through  holes,  bored  to  fit  them,  in  the  brass  or  gun- 
metal  induction  ports  p^,p^,  p^,  and^*.    Thus  it  will  be  seen  that,  when 
the  rod  e,  is  at  either  extremity  of  its  course,  the  contact  cores  o,  will 
at  that  end  lie  in  metallic  contact  with  the  ports  jp,  having  entered  into 
the  holes  in  them  ;  whilst,  at  the  other  end,  there  will  be  no  metallic 
contact  between  the  contact  cores  o,  and  the  ports,  as  the  glass  tips  o^, 
will  only  enter  the  holes  in  the  ports.    When  the  rod  e^,  is  moved  from 
end  to  end  of  its  course,  the  metallic  contacts  are  broken  at  one  end  of 
the  contact  cores  o,  and  then  made  at  the  other  end.    Each  of  tbe  ports 
is  bored  with  a  small  hole  p*,  into  which  a  drop  of  mercury  is  placed, 
to  ensure  a  perfect  contact,  and  the  ports  wnich  come  together  are 
amalgamated,     q,  q,  are  wires,  connected  with  the  contact  cores  o,  and 
coupling  them  with  the  binding  screws  r,  r.    «,  «,  are  other  binding 
screws  in  connection  with  the  secondary  wires  of  the  induction  coils. 
ty  ty  are  condensers,  each  consisting  of  two  sheets  of  tin-foil,  sixteen 
feet  long,  the  surfaces  of  which  are,  throughout  their  whole  length, 
placed  as  close  together  as  is  consistent  with  their  perfect  insulation 
from  each  other  by  means  of  sheet  gutta-percha,  or  otherwise.     This 
being  the  general  construction  of  the  instrument,  one  of  the  poles  of 
the  galvanic  battery  is,  as  shown  by  the  diagram,  fig.  4,  connected 
directly  to  one  end  of  the  primary  wire  of  each  set  of  induction  coils, 
and  the  other  ends  of  the  primary  wires  are  connected  respectively  to 
the  spring  anvils  /,  I ;  the  other  pole  of  the  battery  is  connected  with 
the  quadrant  h,  and  its  contact  pieces  A^  so  that  as  the  quadrant  rocks, 
as  already  described,  the  primary  current  is  directed  alternately  to  one 
and  the  other  of  the  two  sets  of  induction  coils.     One  of  the  strips  of 
foil  also  in  each  of  the  condensers  /,  t,  is  connected  directly  to  one  pole 
of  the  battery,  whilst  the  other  strips  are  connected  respectively  with 
the  spring  anvils  /.     The  condensers  serve  to  lessen  the  spark  which 
passes  each  time  the  contact  pieces  A<,  come  down  on  to  the  anvils  /. 
The  two  sets  of  induction  coils  are  arranged  in  such  manner  that  the 
similar  poles  come  opposite  to  each  other,  so  that  each  pair  may  assist 
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in  demagnetizing  the  other,  which  the  electricity  has  just  left ;  besides, 
by  this  means,  the  making  induced  cuiTent  in  one  pair  of  coils,  and  tlie 
breaking  induced  current  in  the  other,  are  caused  to  flow  in  one  and 
the  same  direction ;  consequently  the  secondary  wires  are  enabled  to 
pass  continuously  around  all  the  coils.  These  are  connected  respectively 
to  the  two  ports/?',  »•,  and  these  are  connected  diagonally  to  the  ports 
p\p^  ;  so  that  it  will  be  seen  that  the  motion  of  the  rod  ^,  constantly 
reverses  the  connections  between  the  ends  of  the  secondary  wires  and 
the  binding  screws  *,  8 ;  and  it  is  from  these  binding  screws  that  currents 
for  telegraphic  or  other  purposes  are  taken.  The  reversal  of  the  con- 
nections of  the  binding  screws  s, «,  with  the  secondary  wire  takes  place, 
as  will  be  observed,  when  the  rod  e,  is  at  mid-stroke  or  thereabout,  and 
the  reversal  of  the  battery  connections  with  the  primary  wires  takes 
place  near  the  end  of  the  stroke  of  the  rod  e  ;  so  that  when  the  latter 
reversal  takes  place,  there  is  always  metallic  connections  for  the  free 
flow  of  the  induced  currents  produced  at  the  commutator  to  the  binding 
screws  *,  *,  and  so  to  the  telegraphic  wires  or  other  conductors.  In 
order  to  prevent  the  oscillating  armature  d,  actually  striking  the  poles 
of  the  coils,  vulcanized  india-rubber  bnfl'ers  are  employed.  These  are 
pieces  of  vulcanized  rubber,  having  inclined  slits  in  them,  tlie  sides  of 
which  are  bevilled ;  and  between  the  two  sides  the  rod  e,  passes.  The 
india-rubber  can  be  raised  or  lowered  by  the  adjusting  screws,  and  in 
this  wi^  the  stroke  of  the  armature  may  be  regulated,  so  that  it  may 
come  close  up  to  the  poles  without  actually  striking  them.  By  raising 
the  india-rubuer  buffers,  the  wider  parts  of  the  slits  are  brought  opposite 
the  poles,  and  then  the  armature  can  approach  closer  than  when,  by 
lowering  the  buffer  pieces,  the  narrow^er  parts  of  the  slits  are  brought 
opposite  to  tlie  poles.  The  instrument  represented  is  adapted  to  work 
through  two  hundred  miles  of  an  ordinary  telegraphic  line,  or  to  do  about 
the  same  work  as  fifty  new  cells  of  Daniell's  battery,  such  as  are  com- 
monly  employed  in  working  telegraphs.  The  cores  of  the  coils  are,  in 
this  case,  formed  of  bundles  of  soft  iron  rods,  three-sixteenths  of  an 
inch  in  diameter,  and  the  bundles  are  one  inch  and  a  quarter  in  diameter. 
They  are  each  made  in  two  parts,  being  divided  in  the  centre  of  their 
length,  and  a  disc  of  cardboard  is  introduced  between  the  two  parts. 
In  a  machine  designed  to  supply  electricity  of  high  tension,  the  cores 
should  not  be  divided,  but  maae  each  in  one  bundle.  Around  each  of 
the  cores  there  is  a  primary  or  battery  coil,  consisting  of  three  layers  of 
No.  12  copper  wire,  covered  with  silk  or  cotton ;  and  over  this  again  is 
the  secondary  coil,  consisting  of  320  yards  of  covered  copper  wire, 
No.  IS  ;  and,  in  making  up  the  coils,  the  layers  are  separated  with  a 
thickness  of  paper  —  the  layers  having  been  first  covered  with  a  paste 
made  of  bees -wax  and  turpentine — the  paste  filling  all  the  interstices 
in  the  layers.  The  machine  can  be  worked  efficiently  with  three  cells 
of  Daniell's  battery,  with  plates  exposing  a  surface  of  sixteen  square 
inches.  If  it  be  aesired  to  reduce  the  intensity  and  increase  the 
quantity  of  the  induced  current,  it  may  readily  be  done  by  coupling 
tne  secondary  coils  each  separately  with  the  ports  ^*,^*,  in  place  of 
coupling  them  in  series,  as  is  shown ;  or,  if  desired,  they  may  be  coupled 
to  the  ports  in  pairs.  In  constructing  machines  to  give  greater  in- 
tensity of  current,  the  length  of  the  secondary  coils  is  increased,  and 
the  size  of  the  wire  employed  diminished.    Or,  if  very  great  intensity 
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is  required,  the  armature  d,  is  made  an  electro-magnet,  by  surrounding 
it  with  battery  coils ;  and,  in  this  case,  in  place  of  arranging  the  battery 
commutator  to  make  and  break  the  battery  circuit  in  the  induction 
coils,  it  is  arranged  simply  to  reverse  the  current  at  each  motion,  so 
that  each  coil  may  alternately  attract  and  repel  the  electro-magnetic 
armature. 


To  Heket  Bernoulli  Bablow,  of  Manchester,  for  certain  improve^ 
ments  in  the  slide  valves  of  steam  engines, —  bein^  a  communication. — 
[Dated  16th  April,  1864.] 

Tuis  invention  consists  in  so  constructing  slide  valves  that,  with  the 
ordinary  valve  motion  of  a  single  excentric  or  tappet,  and  one  valve 
spindle,  the  steam  may  be  cut  off  at  various  parts  of  the  stroke  without 
interfering  with  the  exhaust  passages. 

In  Plate  IV.,  fig.  1  is  a  longitudinal  section  of  part  of  the  cylinder 
of  a  steam  engine  to  which  the  improved  slide  valve  is  applied,  a,  is 
part  of  the  cylinder,  which  is  constructed  in  the  usual  manner,  with 
ingress  and  egress  ports  and  passages  &,  and  c,  and  with  the  exhaust 
port  d\  tf,  is  ttie  slide  valve,  in  which  are  the  passages  ft>,  (?>,  and  d^,  for 
the  admission  and  escape  of  the  steam.  The  valve  slides  between 
shoulders  in  the  valve  chest,  and  above  it  is  the  moveable  plate/,  with 
the  two  ports  ft^,  and  c*.  The  valve  rod  or  spindle  j',  is  attached  to  the 
bridle  A,  which  surrounds  the  plate/,  and  is  of  sufficient  width  to  pass 
partly  over  the  ends  of  the  slide  valves  e.  The  valve  spindle  ^,  passes,  as 
usual,  through  a  stuffing  box  at  the  end  of  the  valve  chest,  and  it  is  worked 
by  an  excentric  or)  tappet,  the  throw  of  which  is  equal  to  the  traverse 
of  the  valve  e,  and  the  traverse  of  the  moveable  plate/  The  moveable 
plate  and  the  slide  valve  are  shown  in  the  positions  they  occupy  when 
they  have  been  moved  to  the  full  extent  in  the  direction  of  the  arrow, 
and  the  ports  are  full  open,  to  admit  steam  through  the  passages  c^,  c', 
and  c,  to  the  right  hand  end  of  the  cylinder :  at  this  time  the  exhaust 

Sort  J,  is  full  open  for  the  escape  of  the  steam  to  the  off  pipe  or  con- 
enser.  At  the  return  stroke  of  the  excentric  or  tappet,  the  plate/ 
moves  in  the  contrary  direction  of  the  arrow,  and  first  shuts  off  the 
steam  from  the  passages  c^,  and  c, — the  exhaust  passage  h^y  and  port  d^ 
remaining  full  open  tor  the  discbarge  of  the  exhaust  steam,  until  the 
bridle  A,  comes  in  contact  with  the  end  of  the  slide  valve :  at  this  time 
the  port  h^,  is  over  the  passage  lA,  and,  from  this  time,  the  bridle,  acting 
on  the  slide  valve  and  moveable  plate,  causes  them  both  to  move  untu 
the  end  of  the  passage  h^ ,  comes  over  the  passage  &,  to  admit  steam  to 
the  other  end  of  the  cylinder,  and  the  passage  c,  is  open  to  the  exhaust 
port  d»  The  ports  are  shown  of  the  requisite  width  for  cutting  off  the 
steam  at  two-thirds  of  the  stroke  ;  the  point  of  cut  off  can  be  varied  to 
any  extent  between  these  two  limits,  by  varying  the  widths  of  the  ports 
in  the  plate/ 

Pig.  2  is  a  longitudinal  section  of  a  modification  of  this  invention. 
In  this  arrangement  the  side  passages  for  the  steam  5,  and  c,  are  much 
shorter  than  usual,  to  economise  steam ;  and  there  are  two  exhaust 
porta  dy  which  may  be  connected  to  a  branch  pipe.  The  moveable 
plate/  is  cast  with  flanges,  to  act  alternately  on  the  ends  of  the  sli49 
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valves  e.  The  mode  of  operation  is  precisely  similar  to  that  above 
described  in  reference  to  ng  1. 

Fig.  3  represents  a  mode  of  applying  the  variable  expansion  to  the 
improved  slide  valve.  The  moveable  plate  f,  in  this  arrangement,  is 
made  with  wide  ports  li^y  and  e- ;  and  within  these  ports  are  the  two 
back  plates  »,  t,  which  are  connected  by  the  right  and  left  hand 
screws  y,y,  forming  part  of  the  spindle  k\  this  spindle  is  supported  by  the 
bracket  jf^,  projecting  from  the  plate yj  and  the  other  end  passes  through 
a  stuffing  box  in  the  side  of  the  steam  chest,  and  is  provided  with  a 
hand  wheel.  By  turning  this  wheel  round  by  hand,  or  connecting  the 
spindle  h,  to  the  governor  or  other  self-regulating  apparatus,  the  back 
plates  i,  are  made  to  approach,  or  recede  from,  each  other — thus  regu- 
lating the  cut  off  to  the  extent  required. 

The  patentee  claims,  **  the  application  of  a  moveable  plate  with  ports 
to  the  slide  valve  of  a  steam  engine,  and  giving  motion  to  the  same,  in 
the  manner  described.  Also  the  modification,  shown  in  fig.  3,  for  varying 
the  cut  off  of  the  steam." 


To  Joseph  Stais^deven,  of  Saddleworth,  Ym^kshire,  far  improvements  in 
self-acting  mules  for  spinning  and  dovhling,  —  [Dated  21st  April, 
1864.] 

This  invention  relates  to  the  apparatus  employed  in  self-acting  mules 
for  regulating  the  winding  of  the  yarn  on  to  the  spindles,  at  a  proper 
tension.  In  this  apparatus  it  has  been  usual  to  employ  a  lever,  w^hich, 
at  intervals,  is  acted  upon,  and  which  in  turn  acts  upon  other  apparatus, 
to  turn  the  screw  in  the  quadrant,  which  turning  of  the  screw  slides 
the  nut  on  it  towards  the  circumference  of  the  quadrant,  and  thereby 
varies  the  situation  of  the  point  of  attachment  of  the  winding-on  chain. 
The  above  lever  is  usually  supported  by  a  chain  or  cord,  one  end  of 
which  is  attached  to,  or  connected  with,  a  finger  on  the  counterfaller 
shaft,  and  the  other  end  is  attached  to  a  finger  on  the  faller  shaft ;  the 
chain  passing  under  a  pulley  or  bowl  connected  with  the  lever ;  in 
which  case  the  position  of  the  lever  is  governed  by  the  joint  motion  of 
the  faller  and  the  counterfaller.  In  other  arrangements,  the  chain, 
after  being  connected  with  the  counterfaller,  is,  at  the  other  end,  con- 
nected with  the  lever,  without  passing  to  the  faller  ;  in  which  case  the 
position  of  the  lever  is  governed  solely  by  the  motion  of  the  counter- 
faller. As  the  screw  in  the  quadrant  requires  to  be  turned  more  at 
the  commencement  of  the  formation  of  the  cop  bottom  than  it  does  as 
the  cop  bottom  increases,  it  is  found  advantageous,  at  intervals,  as  the 
formation  of  the  cop  bottom  proceeds,  to  take  up  a  portion  of  the  chain, 
BO  as  to  keep  the  lever  longer  out  of  action.  To  accomplish  this,  several 
modes  have  been  devised,  one  of  such  being  the  use  of  a  ratchet 
wheel,  with  a  spiral  or  boss  attached  to  it,  to  which  one  end  of  the 
chain  is  fastened ;  the  ratchet  wheel,  at  intervals,  being  moved  by  the 
operative ;  the  chain  thereby  being  wound  on  the  spiral  or  boss. 
Another  mode  is  to  cause  the  ratcnet  wheel,  at  each  stretch,  to  be 
mo\'ed  one  or  more  teeth,  until  the  chain  has  been  sufiiciently  taken  up, 
when  its  motion  ceases,  by  means  of  a  stop.  Both  of  these  modes  are 
objectionable :  the  objection  to  the  first  being  that  it  requires  the  ope* 
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rative  to  moTe  it,  and  the  objection  to  the  latter  being  that  it  is  moved 
each  stretch  while  it  is  being  acted  upon ;  whereas  it  is  not  always 
required,  and,  being  so  moved,  is  disadvantageous.  Now,  the  object  of 
this  improvement  is  to  remedy  both  these  defects,  which  is  accomplished 
by  mounting  the  ratchet  wheel  and  spiral,  or  boss,  on  a  lever  or  fins^er, 
which  is  attached  to,  or  actuated  by,  the  counterfaller,  in  such  a 
manner  that  the  ratchet  wheel,  when  the  chain  requires  to  be  taken 
up,  will,  as  the  carriage  goes  in,  be  in  such  a  position  that  one  of  its 
teeth  will  come  in  contact  with  a  catch,  which  will,  as  the  carriage  pro- 
ceeds in,  move  it  more  or  less,  as  is  required ;  and  when  the  chain  does 
not  require  taking  up,  the  ratchet  wheel  will  be  in  such  a  position  that, 
as  the  carriage  goes  m,  none  of  its  teeth  will  come  in  contact  with  the 
catch ;  by  which  means  the  ratchet  wheel  is  moved  at  intervals,  when 
and  to  the  extent  required,  which  is  most  at  the  commencement  of 
forming  the  cop  bottom,  and  which,  as  the  cop  bottom  proceeds, 
requires  to  be  diminished. 

The  figure  in  Plate  IV.  is  a  sectional  elevation  of  part  of  a  self- 
acting  mule,  to  which  the  improvement  is  applied.  Tne  winding-on 
motion,  to  which  the  improvement  is  applied,  is  constructed  after  the 
manner  of  Lakin  and  Wain's  patent.  Motion  is  imparted  to  the  screw, 
in  the  radial  arm,  to  slide  the  nut  on  it  towards  the  circumference  of 
the  quadrant,  by  means  of  the  catch  k,  on  the  lever  j,  which  catch 
acts,  when  desired,  on  one  of  the  threads  of  the  spiral  drum  ff.  The 
improvement  may,  however,  be  applied  to  mules  generally,  in  which  the 
winding-on  is  governed  by  a  weighted  lever  acting  on  a  strap  or  band, 
as  in  the  mules  known  as  E.oberts'8  self-actors,  as  also  to  various  others. 
a,  o,  are  the  drawing  rollers  of  the  mule ;  ^,  the  roller  beam ;  c,  the 
carriage  square ;  rf,  the  carriage  end  ;  e,  the  faller  shaft ;  /,  the  counter- 
faller shaft ;  and  p,  is  the  lever,  called  the  depressing  lever,  and  em- 
ployed to  depress  the  counterfaller,  with  which  it  is  connected  by  the 
link  Uf  when  the  carriage  arrives  at  the  roller  beam :  all  these  parts  are 
common  to  mules  of  the  ordinary  construction.  Tlie  chain  or  cord  w, 
is,  at  one  end,  attached  to  the  finger  y,  fixed  to  the  faller  shaft  e ;  it 
passes  under  the  bowl  /,  at  one  end  of  the  lever  j\  which  it  thereby 
supports ;  and  the  other  end  is  attached  to  the  spiral  or  boss  of  the 
ratchet  wheel  o.  If  a  chain  is  employed,  it  must  be  made  small  at  the 
end  which  is  attached  to  the  boss,  which  is  of  small  diameter,  to  enable 
it  to  wind  on  easily ;  or  a  cord  may  be  attached  to  the  spiral,  as  shown, 
and  then  joined  to  the  chain.  The  boss  may  either  be  made  plain,  or 
it  may  have  a  spiral  cut  in  it,  to  guide  the  chain  or  cord  as  it  is  wound 
on.  The  axle  of  the  ratchet  wheel  o,  is  supported  by  the  lever  p,  to 
which  is  also  fixed  a  stud  for  the  retaining  catch  ^,  taking  into  the 
teeth  of  the  ratchet  wheel  o.  To  the  roller  beam  6,  is  fixed  the  bracket 
r,  in  which  is  a  slot  for  the  bolt  of  the  adjustable  bracket  « :  to  a  stud, 
projecting  from  this  braeket,  is  jointed  the  pendent  catch  ^,  which  is 
held  in  position,  when  down,  by  a  stop  fixed  to  the  bracket  *. 

The  mode  of  operation  is  as  follows : — The  various  parts  being  ^hown 
in  the  positions  they  occupy  when  the  carriage  is  going  in,  at  which 
time  the  position  of  the  counterfaller  is,  as  is  well  known,  governed  by 
the  tension  of  the  yams  as  they  are  wound  on,  the  counterfaller  being 
depressed,  if  the  winding-on  is  too  tight,  and  elevated,  if  it  is  too  slack; 
and  the  lever  2?,  being  connected  with  the  counterfaller  by  means  of  the 
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link  II,  and  finger  »,  it  is  also  raised  or  lowered  to  a  corresponding  extent. 
Now,  supposing  the  wiuding-on  is  being  performed  at  a  rate  producing 
the  proper  tension  on  the  yarns,  the  pendent  catch  /,  must  be  so  set 
that  the  teeth  of  the  ratchet  wheel  o,  will,  as  the  carriage  goes  in  to 
the  roller  beam,  pass  under  the  catch  t,  so  as  to  receive  no  motion  ;  and 
the  lever  j,  will  also  remain  in  such  a  position  that  it  will  not  act  on 
the  apparatus  employed  to  turn  the  screw.  If  the  winding-on  is  too 
tight,  the  teeth  of  the  ratchet  wheel  o,  also  pass  under  the  pendent 
catch  ty  and  receive  no  motion,  as  the  lever  p,  is  at  such  time  further 
depressed  by  the  action  of  the  winding-on ;  such  depression,  however, 
allowB  the  lever  j,  to  act  on  the  apparatus  employed  to  turn  the 
screw.  But  when  the  winding-on  is  too  slack,  the  counterfaller,  as 
before  stated,  is  elevated,  and  with  it  the  lever  p,  and  ratchet  wheel  o, 
one  of  the  ti.»eth  of  which,  if  sufficiently  elevated,  will,  as  the  car- 
riage goes  in,  come  in  contact  with  the  catch  t,  and  will  be  moved  by 
it ;  the  extent  of  which  movement,  depends  on  the  height  to  which 
the  wheel  is  raised :  the  higher  it  is  raised,  the  longer  the  catch  will 
remain  in  contact,  and  the  greater  the  motion  it  will  receive ;  and  the 
cord  or  chain  m,  will,  at  such  time,  be  wound  on  the  spiral  or  boss  of 
the  ratchet  wheel  o.  This  winding  of  the  cord  or  cham  w,  on  to  the 
spiral  or  boss,  elevates  the  end  of  the  lever  j,  to  which  the  bowl  /,  is 
attached,  and  keeps  the  lever  longer  out  of  action.  By  means  of  this 
improved  combination  of  machinery,  the  ratchet  wheel  o,  is  moved,  at 
intervals,  when  and  to  the  extent  required.  The  chain  w»,  which  is 
wound  on  the  boss  or  spiral  of  the  ratchet  wheel  <?,  during  the  forma- 
tion of  one  set  of  cops,  must  be  let  off  or  unwound  previous  to  com- 
meuciog  another  set,  by  turning  the  ratchet  wheel  back. 

The  patentee  claims,  "The  combination  of  mechanism  described, 
for  winding  on  the  chain  or  cord  w,  according  to  the  tension  of  the 
yam." 


To  Geobge  Daties,  of  Serle-street,  Lincoln* a-inn,  for  improvements  itt 
inhalitur  aj)paratu8, — heina  a  communication. — [Dated  22nd  April, 
18G4.] 

This  invention  relates  to  apparatus  for  reducing  liquids  to  the  state  of 
Kpray  for  the  purposes  of  uihalation.  Hitherto  such  apparatus  has 
been  made  to  act  by  means  of  compressed  air  or  liquid,  and  a  pair  of 
bellows  or  a  force  pump  was  necessary  to  compress  the  same  to  the 
required  degree,  before  the  apparatus  would  act. 

by  this  invention  heated  vapours  are  employed,  instead  of  compressed 
air,  which  are  better  vehicles  for  conveying  the  liquid  to  be  inhaled, 
and  the  apparatus  is  also  (so  to  speak)  automatic. 

The  figure  in  Plate  IV.  is  a  vertical  section  of  the  apparatus.  It 
consists  of  a  metal  case  a,  closed  by  a  cover  a^,  which  carries  at  one 
side  the  projection  k.  In  the  case  is  placed  a  spirit  lamp  h,  furnished 
with  a  screw  b^j  for  regulating  the  intensity  of  the  flame.  Above  the 
lamp  is  a  vessel  e,  containing  the  water  intended  to  be  converted  into 
steam,  and  is  closed  hermetically  by  a  stopper  cK  A  cuned  tube  i/, 
passes  through  the  stopper,  and  its  lower  extremity  is  open  to  admit 
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the  Btcam  which  passes  out  by  the  other  end,  which  is  brought  to  a 
point,  having  a  very  small  opening.  To  this  tube  a  second  or  suction 
tube  A,  is  connected  by  the  elbow  pipe  i :  the  upper  extremity  of  the 
tube  h,  also  terminates  in  a  point  naWng  a  small  opening,  .whilst  the 
other  end  is  plunged  into  the  liquid  to  be  vaporised,  which  is  contained 
in  a  second  vessel  ff.  The  apparatus  being  put  in  action,  the  steam 
disengaged  in  the  vessel  r,  escapes  by  the  tube  d,  and  blows  over  the 
orifice  of  the  tube  h,  carrying  with  it  the  liquid  from  the  vessel  y,  in 
the  form  of  an  impalpable  powder. 

In  the  vessel  containing  the  steam,  a  thermometer  e,  is  plunged,  in 
which,  when  the  apparatus  is  working  properly,  the  surface  of  the 
column  of  mercury  oscillates  between  the  points  i  and  « ;  but  when 
this  height  is  exceeded,  the  temperature  must  be  lowered  immediately, 
by  diminishing  the  intensity  of  the  flame  of  the  lamp.  The  small  spirit 
lamp  /,  is  used  to  heat  the  liquid  to  be  vaporised,  wnen  necessary. 

Tne  patentee  claims, ''  the  general  construction  and  arrangement  of 
the  inhaling  apparatus,  as  above  described.*' 


To   Joseph   Smith,  of  Coventry^  for  improvements  in  apparatus  for 
weaving  ornamental  fabrics, — [Dated  4th  June,  1864.] 

Thb  object  of  this  invention  is  to  effect  double  or  treble  figuring  on 
fabrics  of  broad  width — that  is,  producing  detached  patterns  without  a 
counterpart  at  the  back,  with  two  or  more  colors,  Tvnthout  displacing 
the  shuttles  from  the  batten.  To  this  end,  for  double  figuring,  two  sets 
of  shuttles  are  used,  that  run  in  the  same  race,  but  are  driven  by  inde- 
pendent- mechanism,  which  may  operate  the  two  sets  of  shuttles  alter- 
nately, or  cause  either  set  to  tmrow  a  succession  of  shoots,  according  to 
work  in  hand.  The  batten,  with  its  ornamenting  shuttles,  is  raised  the 
from  the  work,  to  allow  of  the  ground  being  woven,  which  weaving  is 
effected  by  the  use  of  the  ordinary  fly  shuttle.  The  batten  is  capiible 
of  being  shifted  endwise,  so  as  to  distribute  the  repeats  over  the 
ground,  instead  of  their  being  woven  in  line  with  the  patterns  of  the 
last  finished  row. 

The  figures  in  Plate  III.  show  a  double  batten,  constructed  to  pro- 
duce ornamental  wea^-ing  with  three  colors.  Eig.  1  is  a  transverse 
vertical  section  of  the  batten ;  fig.  2  is  a  partial  longitudinal  view 
of  the  ornamenting  batten  or  battens,  carrying  the  ornamenting  shuttles, 
and  the  apparatus  for  operating  the  same,  detached  from  the  batten, 
and  looking  towards  the  inner  face  thereof;  and  fig.  3  is  a  plan  view  of 
the  under  side  of  the  same,  a,  a,  and  b,  5,  are  the  two  sets  of  shuttles 
which  run  in  the  same  race  in  the  batten  a,  and  are  supplied  with  silk 
of  different  colors.  This  batten  is  attached  to  the  ground  batten  b,  by 
metal  straps  c,  secured  to  the  ends  of  the  ornamenting  batten,  which 
straps  embrace  metal  guides  d,  affixed  to  the  batten  b.  This  mode 
of  attachment  allows  of  the  ornamenting  batten  being  lifted  out  of 
the  shed,  to  allow  the  ordinary  fly  shuttle  to  act,  and  form  the  base 
of  the  fabric  to  be  ornamented.  When  the  ornament  is  required 
to  be  woven,  the  batten  a,  is  dropped,  to  allow  the  shuttles  to  enter 
the  shed.  These  vertical  movements  of  the  batten  a,  are  effected  by 
means  of  ordinary  rocking  apparatus,  operated  by  tappets,  as  will  w 
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well  understood  by  weavers.  aS  J*,  are  fixed  guide  rods,  carried  by 
brackets,  at  the  ends  of  the  batten  a  ;  upon  these  rods  are  mountea, 
loosely,  the  driving  hooks  a^,  &-,  a  pair  of  each  of  which  is  required  for 
every  shuttle.  The  ends  of  these  drivers  a«,  b^,  enter  slots  in  a  hori- 
zontal plate  c,  which  slots  are  arranged  as  shown  in  fig.  4.  The  slots 
are  curved  at  their  ends,  as  shown,  in  order  to  give  the  driving  hooks  a 
swinging  motion,  and  tlms  to  engage  them  with,  and  disengage  them 
from,  the  shuttles,  as  required.  The  line  of  slots  o^,  act  upon  hooks, 
which  drive  the  shuttles  a  ;  and  the  line  of  slots  ft^,  act  upou  the  hooks 
which  drive  the  shuttles  b.  For  giving  the  traverse  motion  to  the 
hooks  or  drivers  a^,  and  i^,  the  notched  bars  a*,  b*,  are  employed. 
These  bars  are  supported  by  fixed  guides  d,  J,  and  to  each  of  the  oars 
a  pair  of  cords  a^,  6^,  is  respectively  attached,  and  led  through  slots  cut 
in  the  plate  c,  and  over  guide  pulleys  fitted  in  the  batten.  These  cords 
are  led  up  to  suspended  hooks,  which  are  worked  by  levers  and  tappets, 
controlled  by  the  action  of  the  Jacquard  apparatus.  As,  therefore, 
the  draught  is  put  upon  one  or  other  of  these  cords,  one  or  other 
of  the  notched  bars  will  be  caused  to  move  endwise.  The  notches 
are  made  in  the  bars,  as  shown  by  figs.  5  and  6  (which  show 
the  bar  detached),  for  the  purpose  of  receiving  alternately  one 
of  the  pairs  of  hooks  and  propelling  the  same  fon^'ard.  If  now,  for 
example,  the  upper  end  of  a  hook  or  driver  a%  projects  into  the  long 
slot  1,  of  the  plate  c,  and  is  caught  in  the  notch  of  the  bar  «*,  as  shown, 
a  movement  of  that  bar  in  the  direction  of  the  arrow,  fig.  5,  for  the 
length  of  the  slot  i,  will  cause  the  hook  a^,  to  carry  its  shuttle  forward 
in  the  race  a  corresponding  distance,  or  close  up  to  the  adjacent 
"  space  "  in  the  shuttle  race.  As,  however,  the  driver  a',  reaches  the 
termination  of  the  slot  i,  it  will  enter  the  curve,  which  will  cause  it  to 
rock  on  its  guide  rod,  and  disengage  itself  from  the  shuttle  which  it 
has  propelled  thus  far.  It  will  also,  at  the  same  time,  leave  the  notch 
of  the  bar  o*,  which  now  continues  its  forward  course  to  complete  the 
throw  of  the  shuttle.  It  now  becomes  the  duty  of  the  other  driver  of 
the  pair  to  take  hold  of  the  shuttle,  which  driver  is  at  this  time  in  the 
curved  portion  of  the  slot  «,  of  the  plate  c.  As  the  sliding  bar  a*, 
continues  its  course,  a  projection  s,  upon  it  strikes  against  the  driver 
in  the  slot  2,  and  causes  it  to  rock  on  its  guide  rod,  and  engage  with 
the  shuttle,  which  is  now  lying  over  the  "  space  "  in  the  race.  The 
further  forward  movement  of  the  sliding  bar  will  cause  the  driver  to 
carry  the  shuttle  to  the  end  of  its  course.  The  bar  5*,  will  now  come 
into  action,  and  by  means  of  the  drivers  &*,  the  shuttles  5,  will  be  acted 
upon  in  a  precisely  similar  manner  to  that  described.  Thus,  supposing 
the  shuttles  a,  to  carry  red  silk,  and  the  shuttles  5,  the  blue,  a  blue 
and  red  shoot  will  be  alternately  laid  in  the  fabric,  to  produce  the 
double  figuring  required. 

It  will  be  obnous  from  the  above  explanation,  that  a  succession  of 
shoot«  may  be  thrown  by  either  set  of  shuttles,  to  suit  the  reauirements 
of  the  pattern  in  hand ;  the  jacquard  controlling  which  of  the  pairs  of 
cords  snaU  be  oi)erated  upon  after  every  completed  shoot. 

The  patentee  claims, — ^*' placing  two  or  more  sets  of  ornamenting 
shuttles  in  one  and  the  same  race,  and  actuating  them  in  the  manner 
and  for  the  purpose  above  described." 
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2b  John  Bassett  Elwell,  ^  Fnestfield,  near  Bilston,  Siqffbrdshire^ 
for  improvemejiU  in  t1^  construction  of  ships'  masts  and  spars, — 
[Dated  6th  January,  1864.] 

This  inventiou  consists  in  constructing  ships*  masts  and  spare  of  tubes 
composed  of  sheets  or  plates  of  metal  connected  together  in  such 
manner,  that  the  joints  uniting  the  side  edges  of  the  plates  shall  run 
spirally  from  end  to  end  of  the  mast  or  spar,  the  plates  being  for  this 
purpose  bent  to  the  requisite  spiral  form;  by  whicn  means  the  masts  or 
spars  will  be  of  much  greater  strength  than  when  the  joints  of  the 
plates  run  parallel  with,  and  also  at  right  angles  to,  the  length  of  the 
mast  or  spar.  The  joints  that  run  s])irally  from  end  to  end  of  the 
mast  or  spar  are  formed  by  making  the  edges  of  the  plates  overlap 
each  other,  and  connecting  together  the  overlapping  edges  by  rivets ; 
and  where  two  plates  come  together  end  to  end,  they  are  connected 
together  by  butt  joints,  the  neighbouring  ends  of  two  plates  being 
each  rivetted  to  a  short  plate  that  overlaps  both  of  them, — this  short 
plate  being  interior  of  the  mast  or  spar.  The  sheets  of  metal  employed 
are  made  of  such  a  width  that  it  win  require  two,  three,  or  more  plates, 
bent  to  the  requisite  cui've  and  connected  together  side  by  side,  to 
form  the  circumference  of  the  mast.  The  spiral  to  which  the  plates 
are  bent  should  be  such  that  the  spiral  lines  formed  by  the  joints,  by 
which  the  side  edges  of  the  plates  are  connected  together,  shall  pass 
entirely  around  the  mast  in  a  length  equal  to  about  nine  or  twelve 
times  its  diameter,  but  this  may  be  greatly  varied.  Where  the  mast  is 
required  to  be  tapered,  the  plates  are  cut  to  the  requisite  taper  form, 
and  are  bent  to  tne  requisite  curve  by  means  of  rollera ;  and  strength* 
ening  ribs  of  T  or  angle  iron  may,  if  desired,  be  employed  interior  of 
the  mast. 

The  figure  in  Plate  IV.,  shows  a  side  view  of  a  portion  of  a  mast 
constructed  in  the  manner  above  described,  and  other  spars  are  con* 
sti^ucted  in  a  similar  manner.  The  cheeks  and  other  fittings  of  the 
mast  may  be  formed  and  applied  in  the  manner  usual  in  constructiog 
metal  masts. 


To  William  Colbobnb  Cx'ii.'^iLYDQiEy  of  Bristol,  for  improvements  in  th^ 
manufacture  of  iron. — [Dated  29th  April,  1864.] 

Th£  object  of  this  invention  is  to  expedite  the  fusion  of  the  metal 
(whereby  a  great  economy  of  fuel  is  efiected),  and  also  to  improve  the 
quality  of  the  iron  produced.  In  carrying  out  this  invention,  the 
patentee  takes  a  mixture  of  crushed  ore,  in  pieces  of  about  half  an  inch 
m  diameter,  in  the  proportion  of  one-third  part  of  calcined  black  and 
clay-band  ores,  one-third  part  of  brown  hematite,  and  one-third'part  of 
red  hematite  ore ;  and  to  each  ton  of  such  crushed  ore  he  addd  about  a 
bushel,  or  a  bushel  and  a-half,  of  slacked  lime,  or  any  other  siiitable 
flux,  and  also  wrought  and  cast-iron  filings,  borings,  shavings,  or  other 
small  pieces  of  iron.  The  crushed  ore  and  flux,  and  the  iron  turnings 
or  borings,  he  mixes  intimately  together,  with  the  addition  of  a  sufficient 
Quantity  of  water  to  bring  the  materials  into  a  thick  pasty  state.  As 
the  ingredients  are  thus  brought  into  direct  contact  with  e^ch  Other, 
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the  faaon  of  the  ore  ia  the  furnace  will  be  materiallj  assicfted  and  a 
great  economy  of  fuel  will  be  effected. 

The  quality  of  the  iron  will  be  improved  by  the  addition  of  the  iron 
filings  or  turnings,  and  its  special  characteristics  may  be  regulated  by 
mixing  these  substances  with  the  ores  and  flux,  in  such  proportions  as 
the  quality  of  iron  required  shall  dictate.  In  practice,  it  is  found  that 
from  seven  per  cent,  upwards  (according  as  hardness  or  strength,  or 
both,  ma^  be  wanted)  or  these  cast-iron  borings  or  filin|;s,  and  wrought- 
iron  tumiiu^s  or  small  pieces  of  either  cast  or  wrought-iron,  may  be  ad- 
vantageousfy  added  to  the  other  materials.  This  admixture  of  materials, 
when  reduced  to  a  thick  paste,  is  formed  into  lumps  or  bricks,  and  then 
dried,  preparatory  to  being  submitted  to  the  action  of  the  furnace. 
When  bricks  or  lumps  made  in  this  manner  are  to  be  used  in  the 
furnace,  in  combination  with  broken  ore,  the  proportions  of  the  iron 
filings  are  varied ;  for  instance,  the  fine  waste  screenings  of  brown  or 
red  hematite  ores,  or  both,  are  mixed  with  slacked  lime,  in  the  pro- 
portion of  about  one  and  a-half  bushel  of  lime  to  the  ton  of  pulverized 
ore,  and  ten  cwts.  of  cast-iron  turnings,  borings,  or  filings,  and  about 
the  same  quantity  of  wrought-iron  scrap,  or  turnings  or  borings,  are 
added  thereto. 

The  patentee  claims,  **  mixing  broken  or  pulverized  iron  ore  with  a 
suitable  flux  and  water,  so  that  the  ingredients  may  be  brought  into  a 
pasty  state,  and  formed  into  bricks  or  blocks,  with  the  addition  of  cast 
or  wrought-iron  turnings,  filings,  borings,  or  other  small  pieces  of  iron, 
as  herein  set  forth.'* 


lb  D'Heuian  Loher,  of  Brusselsy  for  obtaining  colorina  matter  as 
a  nthgtitutefor  aniline  colors. —  [Dated  2l8t  April,  1864. J 

This  invention  consists  in  an  improved  method  of  obtaining  coloring 
matters  from  aloes  and  bitumen  of  India.  This  coloring  matter  has  a 
very  striking  resemblance  to,  and  with  suitable  mordants  is  quite  equal 
to,  colors  derived  from  aniline,  in  brilliancy  and  variety  of  shade. 

The  following  is  the  process: — Take  thirty-five  ounces  of  aloes 
rocotrina  and  thirty-five  ounces  of  bitumen  of  India,  and  grind  them 
to  fine  powder ;  then  treat  the  fine  powder  in  an  earthenware  vessel 
with  ten  times  its  weight  of  nitric  acid,  of  the  specific  gravity  of  1*280, 
adding  the  acid  in  small  portions  at  a  time  till  the  whole  quantity  has 
been  introduced,  and  evaporate  the  resulting  product  to  dryness.  This 
dr^  resinous  mass  must  now  be  pulverised,  and  introduced  into  a 
suitable  metallic  boiler,  capable  of  sustaiuiug  an  interiial  pressure  of  at 
least  twelve  atmospheres;  at  the  same  time,  sulphuret  of  carbon 
amounting  to  ten  times  the  weight  of  the  powder  is  put  into  the  boiler, 
and  the  lid  of  the  boiler  is  firmly  screwed  on,  and  a  gentle  heat  applied 
After  twelve  hours'  application  of  heat,  remove  a  portion  of  the  contents 
of  the  boiler  for  examination,  and  repeat  the  operation  until,  on  exami- 
nation, the  required  shade  of  color  is  obtained. 

The  patentee  claims,  '^an  improved  method  of  obtaining  coloring 
matter  from  aloes  and  bitumen  of  India,  as  substitute  for  aniune  colors. 
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INSTITUTION    OF    CIVIL    BNGHNBBBS. 

December  13th,  186i. 

CHARLEB  HUTTON  GREGORY   Eaq.,  YiCB-PuniDBHT,  n  thi  Chair. 

The  discussion  upon  Mr.  Joseph  Tatlos*s  paper,  on  "  The  Biver  Teet^ 
and  the  loorke  upon  it  connected  with  the  nomgaHon^^  occupied  the 
whole  evening ;  and  not  having  been  conclude<l^  the  publication  of 
the  abstract  was  deferred. 


After  the  meeting,  Mr.  F.  B.  Dosbiko  exhibited  and  explained  a 
level,  which,  for  reamer  adjustment,  was  supported  upon  a  gimbal  joints 
instead  of  on  parallel  plates ;  and  he  stated  that  the  plan  was  applicable 
to  other  surveving  instruments.  The  method  was  similar  to  that 
adonted  for  a  ship's  compass,  with  the  addition  of  vertical  arcs,  at  right 
angles  to  each  respective  axis,  which  were  clamped  to  eadi  other  and  to 
the  frame  that  was  screwed  on  to  the  ordinary  tripod  stand.  In  the 
field,  when  using  this  instrument,  however  uneven  the  ground  mi^ht 
be,  the  legs  were  put  down  in  the  most  convenient  manner,  irrespective 
of  level.  The  clamps,  holding  the  telescope  rigid  with  the  stand  were 
then  slackened,  ana  the  telescope  set  approximately  level  by  hand. 
The  clamping  screws  were  then  tightened,  and  the  final  adjustment 
effected  by  two  tangent  screws  at  right  angles  to  one  another,  and  con- 
nected respectively  with  each  arc  at  the  cumps.  On  moderately  level 
and  firm  ground,  it  was  not  necessary  to  unclamp  the  joint  of  the 
instrument,  as  it  misht  be  set  up  approximately  level  in  the  ordinary 
way  by  the  legs,  and  be  brought  to  a  perfect  adjustment  at  once  by 
the  tangent  screws.  By  dividing  one  of  the  arcs  into  degrees,  the 
instrument  coidd  be  used  for  measuring  vertical  angles,  and  thus  the 
height  of  any  point  at  a  distance,  required  for  checking,  mieht  be 
obtained.  It  was  believed  that,  by  this  method,  a  level  could  De  set 
up  on  sidelong,  soft,  or  broken  ground,  with  as  much  ease  as  on  firm, 
level  ground ;  and  that,  as  none  of  the  moveable  parts  were  liable  to 
become  jammed,  as  in  the  parallel  plate  system,  a  more  p^ect  adjust- 
ment was  practicable.  A  level  constructed  in  this  manner  had  been 
tried  in  wet  weather  and  in  high  winds,  and  proved  to  be  as  steady  aa 
any  instrument  hitherto  made. 


December  20th,  1864. 
JOHN  FOWLER,  fiu).,  Vioe-PanDBar,  n  the  OiAn. 

AinnTAL  OEVXBAL  HSBTISrO. 

Ik  presenting  an  account  of  the  proceedings  during  the  past  twelve 
months,  the  Council  reported  that  the  characteristic  feature  of  steady, 
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progressive  deyelopment  was  never  more  iullj  exemplified,  in  anj 
similar  period,  since  the  first  establishment  of  the  Institution.  The 
meetings  had  proved  very  attractive,  the  discussions  had  been  well 
Bnstained,  the  libnur  was  fast  becoming  rich  in  all  professional  and 
scientific  works  of  this  and  other  countries,  the  number  of  Members 
and  Associates  had  greatly  increased,  and  the  financial  condition  was 
very  satisfactory.  The  importance  to  engineers  of  being  connected 
witn  the  Institution  was  felt  more  and  more  eveij  day ;  and  although 
Ihe  time  had  not  yet  arrived  when  it  was  considered  imperative  for 
•very  one  practieong  the  profession  to  have  received  the  diploma  of  the 
Institution,  yet  in  general  opinion  it  might  fiurly  be  said  tiiat  that 
position  haa  been  attained.  On  these  grounds,  therefore,  it  was 
more  than  ever  essential  that  the  qualifications  of  all  candidates  for 
admission  should  be  most  scrupulously  examined,  and  that  the  Members 
should  satisfy  themselves,  before  signing  any  proposition  pa|>er,  that 
Ae  person  so  recommended  posseraed  such  cnaracter,  practice,  and 
experience,  as  to  entitle  him  to  the  distinction  he  sought. 

There  had  been  twenty-three  Ordinary  General  Meetings  during 
the  session,  when  eleven  Fapers  had  been  read,  many  of  the  evenings 
having  boCTi  entirely  occupied  by  discussions.  The  communications 
relatcwl  to  the  details  of  erection  of  three  lighthouses  for  facilitating 
tiie  navigation  of  the  northern  portion  of  the  Bed  Sea ;  to  the  causes 
of  the  decline  in  the  duty  of  Cornish  pumping  engines ;  to  the  circum- 
stances which  determined  the  velocities  of  ii^ux  and  reflux,  and  con- 
sequent scour,  attendant  on  the  final  closing  of  embankments  for 
reclaiming  land  firom  the  sea,  or  from  a  tideway ;  to  a  description  of 
the  feati^es  of,  and  changes  in,  that  portion  of  the  East  Coast  of 
England  between  the  Thames  and  the  Wash  Estuaries ;  to  the  actual 
state  of  the  works  in  the  Mount  Cenis  Tunnel,  perhaps  the  most 
important  and  interesting  work  of  civil  engineering  in  the  present  day ; 
to  an  in<}uiry  into  the  resistances  to  bodies  passing  through  water ;  to 
the  Santiago  and  Valparaiso  Bailway ;  to  the  structure  of  locomotive 
engines  for  ascending  steep  gradients,  when  in  combination  with  sharp 
curves,  and  to  the  impedimental  firiction  between  wheel  tyres  and  rails ; 
to  the  distillation  of  coal  and  the  manufacture  of  coke ;  and  to  the 
machinery  employed  in  sinking  artesian  wells  on  the  Continent. 

With  regard  to  the  publication  of  the  Minutes  of  Proceedings,  it 
was  stated  that  Yolumes  XXI.  and  XXII.  would  shortly  be  issued,  and 
tiiat  the  General  Index  to  the  series  of  volumes  from  I.  to  XX.  inclusive 
—in  itself  a  volume  of  about  four  hundred  pages — ^was  also  nearly 
ready. 

A  new  edition  of  the  Catalogue  of  the  Library  was  in  preparation, 
in  continuation  of  that  issued  in  1851,  now  out  of  print.  At  that  date 
the  library  contained  upwards  of  three  thousand  volumes  and  fifbeen 
hundred  tracts ;  now  the  collection  amounted  to  about  five  thousand 
five  hundred  volumes  and  three  thoiusand  tracts. 

The  tabular  statement  of  the  transfers,  elections,  deceases,  and 
resignations,  showed  that  the  number  of  elections  had  been  98,  of 
deceases  25,  of  resignations  6,  and  of  erasures  7, — cleaving  an  effective 
increase  of  55,  and  making  the  total  number  of  Members  of  all  classes 
on  tiie  books  on  the  OQth  of  ^November  last,  1095.  This  was  an  increase 
of  nearly  5'8  per  cent,  in  the  past  twelve  months. 
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The  deceases  announced  durine;  the  jear  included  the  nameB  of  manj 
very  old  Members,  sevenl  of  whom  had  been  engaged  under  the  first 
President,  Telford,  as  well  as  one  of  the  six  founders  of  the  Institution 
-^Mr.  James  Jones — who,  in  its  early  days,  acted  as  Secretary,  and 
whose  death,  at  an  advanced  age,  was  the  result  of  a  lamentable 
accident. 

The  abstract  of  the  receipts  and  expenditure  for  the  year  ending 
the  80th  of  November  last,  as  prepared  by  the  auditors,  showed  that 
the  payments  during  the  twelve  months  had  amounted  to  £2955, 
against  receipts  from  all  sources  of  £4414;  and  that  the  amount 
obtained  firom  subscriptions  and  fees  alone,  without  including  the 
dividends  upon  investments,  and  the  sums  derived  from  other  sources, 
had  exceeded  the  disbursements  by  about  £450.  The  Council  had, 
therefore,  been  again  enabled  to  add  to  the  Institution  Fund,  by  the 
purchase  of  £1(X)0  Four  per  Gent.  Debenture  Stock,  of  the  London, 
Brighton,  and  South  Coast  Sailway  Company.  On  comparing  this 
statement  of  accounts  with  the  average  of  the  previous  ten  years,  it 
appeared  that  the  total  income  now  exceeded  that  average  by  nearly 
40  per  cent.,  while  the  increase  in  the  disbursements  during  the  same 
period  had  been  less  than  20  per  cent.  The  realised  property  of  the 
Institution  now  comprised : — 1.  General  Funds,  £10,819.  12^.  lO^i^. ; 
II.  Building  Fund,  £1761. 0*.  Id.;  and  III.  Trust  Funds,  £9970. 12«.  7rf., 
making  a  tot«l  of  £22,541.  5<.  6d.,  as  against  £20,649.  16*.  2J.,  at  the 
same  period  last  year. 

The  pro})riety  of  establishing  a  Benevolent  Fund  in  connection  with 
the  profession  received  the  serious  consideration  of  the  Council  before 
any  steps  were  taken  to  ascertain  the  views  of  the  Members  ^^erally. 
It  was  well  pointed  out  by  Mr.  F.  J.  Bramwell  (M.  Inst.  CjBL),  with 
whom  the  present  proposal  originated,  that  in  most,  if  not  in  all,  other 
professions  and  occupations  there  was  a  regularly  organised  system  for 
the  aid  of  decayed  members,  and  of  the  families  of  deceased  members, 
when  in  necessitous  circumstances;  and  that  inasmuch  as  the  civil 
engineers  already  formed  a  numerous  and  increasing  body,  in  some 
respects  more  liable  to  those  misfortimes  and  vicissitudes,  which  were 
known  by  experience  to  overtake  those  following  other  pursuits,  it  was 
incumbent  on  the  profession  that  some  business-like  action  should  be 
taken,  in  preference  to  soliciting  subscriptions  for  individual  cases,  now 
unfortunately  found  to  be  £reauently  requisite.  Private  inquiries 
among  a  few  of  the  Members  or  the  Institution  having  shown  that 
such  a  fund,  if  properly  managed  and  adequately  supported,  could  not 
fail  to  be  productive  of  immense  good,  it  was  determined  to  appeal  to 
the  general  body,  and  the  result  had  been  such  a  response  as  fully  to 
justify  the  course  which  had  been  pursued.  Already,  from  224  con- 
tributors, donations  to  the  amount  of^£21,884,  and  annuisd  subscriptions 
to  the  extent  of  £487,  had  been  promised.  Of  these  contributors,  97 
were  donors  only,  14  were  both  donors  aod  annual  subscribers,  and 
118  were  annual  subscribers. 

At  the  meeting  recentlv  held  in  the  rooms  of  the  Institution,  the 
Fund  was  formally  established,  and  that  portion  of  the  General  Com- 
mittee which  it  was  recommended  should  be  elected  by  the  contributors 
was  appointed  At  the  same  time  the  Committee  was  requested  to 
prepare  a  scheme,  with  bye-laws  and  rules,  for  the  administration  of 
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the  Fund,  and  to  report  the  result  of  their  deliberations  to  a  general 
meetingof  the  contributors,  to  be  summon^ for  ike  17th  of  Januarj 
next.  The  Council  would  not  venture  to  anticipate  what  might  be  the 
issue  of  the  considerations  of  the  Committee,  but  they  felt  assured  that 
a  measure  so  cdculated  to  enhance  the  character  of  the  profession 
would  be  cordially  supported ;  and  on  every  ground  they  commended 
it  to  the  most  favorable  notice  of  the  Members. 

If  the  object  of  the  profession  of  a  civil  engineer  be,  as  described  in 
the  Charter  of  Incorporation  of  the  Institution,  "  the  art  of  directing 
the  great  sources  of  power  in  nature  for  the  use  and  convenience  of 
man,"  it  might  fairly  be  asked — ^what  other  profession  placed  so  large  a 
part  in  developing  the  material  resources  of  the  world,  and  in  facilitating 
that  intercourse  between  nations  which  tended  to  promote  peace  and 
goodwill  ?  It  should  then  be  the  constant  endeavoiir  to  make  the  Insti- 
tution the  depository  of  the  accumulated  knowledge  of  all  the  Members ; 
and  all  should  strive  so  to  sustain  and  consolidate  the  Institution,  that 
it  might  continue  trulv  and  faithfully  to  represent  the  important 
interests  committed  to  the  care  of  the  civil  engineer. 

After  the  reading  of  the  Eeport,  a  Telfobd  Medal  and  a  Teltobu 
Premium  of  Books  were  presented  to  Mr.  W.  Lloyd ;  a  TsLroBn 
Medal  to  M.  Pemolet ;  a  Telfosd  Medal  and  the  Makbt  Premium, 
in  Books,  to  Mr.  G.  H.  Phipps;  Tbltobd  Premiums  of  Books  to 
Messrs.  J.  B.  Bedman,  W.  Partes,  T.  Sopwith,  junior,  J.  M.  Heppel, 
and  G-.  B.  Bumell;  and  Watt  Medals  to  Messrs.  T.  Sopwith,  junior, 
W.  Bridges  Adams,  and  J.  Cross. 


MECHANICAL    ENGINEERS'    SOCIETY. 

5tb  May,  1864. 
JOHN  RAMSBOTTOM,  Esq.,  Ykb-Pjib&idsiit,  nr  tbb  Chair. 

The  first  paper  read  was,  ^*J  description  of  Harrison^ s  cast-iron  steam 
boiler"  hj  Mr.  Zssah  Colbvhn,  of  London. 

The  importance  of  high-pressure  steam  as  a  condition  of  steam  engine 
economy  has  long  been  understood.  Trevithick,  as  early  as  1804, 
worked  an  engine  at  what  was  then  regarded  as  an  enormous  pressure 
—60  lbs.  per  square  inch.  His  American  contemporary,  Oliver  Evans, 
recommended  a  still  greater  pressure — 150  lbs.  per  square  inch,  cut  off 
at  one  third  of  the  stroke ;  and  from  the  records  of  the  department  for 
supplying  Philadelphia  with  water,  it  appears  that  Evans  actually 
emmoyed  not  only  this  pressure,  but  still  higher  pressures,  on  the  large 
scale  of  pumping  engines.  In  1817,  one  of  his  engines  was  started  at 
the  Fairmount  Waterworks,  Philadelphia,  and  was  worked  regularly  at 
from  194  to  220  lbs.  per  square  inch ;  the  engine  cylinder  was  20  inches 
diameter,  and  the  stroke  of  the  piston  5  feet,  the  usual  working  speed 
being  26  revolutions  per  minute;  steam  was  supplied  from  four 
cylindrical  boilers,  30  inches  diameter  and  24  feet  long,  fired  externally. 
A  Boulton  and  Watt  engine  of  44-iach  cylinder  and  6-feet  stroke  had 
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been  started  two  years  previouslj  at  the  same  -waterworks,  lisyjng  a 
cast-iron  boiler  wita  vertical  wrought-iron  flues,  with  a  steam  pressure 
of  onlT  2i  to  4  lbs.  per  square  inch.  Both  these  engines  pumped 
through  a  16-inch  main,  239  feet  long,  into  a  reserroir  102  feet  afaiove 
the  leyel  of  supply.  Trials  of  twenty-four  hours  duration  showed  tibai 
the  low-pressure  engine  had  rather  the  advantage  over  the  other,  in 
point  of  economy.  The  former  pumped  into  the  reservoir  in  twenty- 
tour  hours  l,763,104i  gallons  of  water,  with  a  consumption  of  896  cubic 
feet  of  wood,  being  1968  gallons  per  cubic  foot ;  while  the  higb-piessure 
engine,  in  raising  8,124,891  gallons  through  the  same  main,  consumed 
1664  cubic  feet  of  wood,  or  at  the  rate  of  1878  gallons  per  cubic  foot. 

Steam  of  rather  more  moderate  pressures  than  Evans  raiployed,  or 
of  about  100  lbs.  per  square  inch,  continued  subsequently  to  be  em- 
ployed in  America,  notwithstanding  the  frequent  explosions  of  high- 
pressure  boilers.  In  England,  the  IxMlers  for  Trevithick's  engines 
were  made  of  large  diameter,  and  of  cast  iron ;  and  many  of  them  were 
made  at  the  Brid^enorth  Foundry  with  an  internal  diameter  of  8  feet^ 
and  in  8-feet  lengths,  which  were  connected  tc^ether  by  flanges  and 
bolts  up  to  any  length  required.  Such  boilers  were  unquestionably 
dangerous,  although  many  wrought-iron  boilers  of  equal  or  greater 
diameter,  and  probably  of  less  strength,  are  worked  up  to  the  same 
pressure  now.  An  occasional  explosion  of  a  Trevithick  boiler,  and  the 
influence  which  the  practice  of  Boulten  and  Watt  then  exercised,  soon 
occasioned  a  general  return  te  low  pressures,  except  in  Murray's, 
Stephenson's,  and  Hedlev's  locomotives,  which- were  worked  regularly 
at  60  lbs.  per  square  incn. 

Within  the  last  thirty-five  years,  however,  or,  in  fact,  coincident 
with  the  progress  of  improvements  in  boiler  making,  there  has  been  a 
corresponding  tendency  te  return  te  high  pressures.  The  locomotives 
on  the  Liverpool  and  Manchester  Bailway  worked  in  1880  with  stisam 
of  50  lbs. ;  Dy  1843,  pressures  of  75  Ids.  and  80  lbs.  had  become 
common  upon  railways ;  100  lbs.  te  110  lbs.  was  regularly  maintained 
in  1851 ;  and  at  the  present  time  120  lbs.  is  the  usiuil,  and  160  lbs.  an 
occasional,  pressure  in  locomotive  boilers.  The  last-named  pressure  is 
not  very  much  below  that  recommended  for  locomotives  by  the  late 
Jacob  iPerkins,  nearly  thirty  years  ago,  who  preferred  steam  of  200  lbs. 
cut  off*  at  one  eighth  of  the  stroke.  In  marine  engines,  an  ordinary 
working  pressure  of  25  lbs.  has  been  reached,  while  some  of  the  Liver- 
pool and  Montreal  vessels  are  worked  at  40  lbs.,  and  the  Pacific  Mail 
steamers  at  50  lbs.,  per  square  inch.  For  ordinary  land  engines  even 
100  lbs.  pressure  has  been  adopted  in  many  cases ;  and  this  and  still 
higher  pressures  are  already  employed  by  some  makers  of  portable  aud 
traction  engines. 

Although  the  construction  of  boilers  has  been  much  improved,  in 
order  that  higher  and  higher  pressures  might  be  obtained,  it  is  certain 
that  great  room  for  improvement  is  yet  left.  The  old  boiler  fired 
externally  is  objectionable,  while  for  internal  firing  it  is  necessary 
either  to  have  a  fire-box  and  tubes,  or  to  have  flues  large  enough  to 
allow  the  fireplaces  to  be  formed  within  them.  The  multituoular 
boiler,  unless  supplied  with  good  water,  requires  much  care  to  prevent 
choking  with  scale,  and  its  repairs  are  in  all  cases  greater  than  those 
of  the  Cornish  and  Lancashi^  boilers.    The  Lancashire  or  two-flued 
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boiler  is  that  most  used  in  the  mviiifacturing  districti,  but  its  diametep 
Is  neoegsarilj  so  large  as  to  render  it  imprudent  in  most  cases  to  load 
it  nith  steam  of  much  more  than  60  lbs.  pressure ;  and  this  is  not  tiie 
high  pvessure  to  which  present  steam  en^e  practice  is  tending.  A 
diameter  of  7  fiaet  is  common  for  Lancasmre  boilers ;  and  if  made  of 

tinch  Staffordshire  plates,  single  rivetted,  their  bursting  pressvre  may 
)  taken  as  d38  lbs.  per  square  inch.  This  estimate  is  made  upon 
l£r.  Fairbaim's  usuaL  allowance  of  a  loss  of  44  per  cent,  in  the  strengi^ 
of  ike  solid  *plate  at  single*riyetted  seams ;  and  the  estimate  of  course 
assumes  that  no  flaws  are  hidden  in  the  iron,  and  that  the  workmanship 
is  good,  the  rivet^dng  being  fiEurly  done  so  that  the  boiler  shall  not  have 
be^  iniured  by  the  use  of  the  dbriftinp  tooL  This,  then,  is  the  limit  of 
strengw  when  the  boiler  is  new,  uid  it  would  be  manifestlT  imprudent 
to  press  to  more  than  50  lbs.,  or  at  the  utmost  70  lbs.,  a  boiler  which 
was  certain  to  burst  at  883  lbs.,  and  t^  be  permanently  injured  by  a 
much  lower  pressure.  It  is  shown,  moreoyer,  by  the  reports  of  the 
Uanchester  Boiler  Association,  that  many  bouers  are  subject  to 
weakening  from  corrosion  or  fiirrowinff  of  the  plates.  A  leakage  of 
steam,  however  slight,  from  any  part  of  the  boiler  into  the  adjacent 
ssttiog  is  ahnost  eertauily  attended  wiili  corrosion.  Condensed  steam,, 
that  is  distilled  water,  appears  to  exercise  a  strong  solvent  power  upoioi 
iron,  as  is  known  in  the  cases  of  boilers  supplied  with  very  soft  water 
<Hr  peat  water,  or  more  especially  those  fed  with  water  mm  surface* 
condensers.  As  has  been  shown  in  the  case  of  several  recent  boiler 
exploaionB,  the  thickness  of  boiler  plates  is  often  wasted  nearly  through 
by  unsuspected  corrosion.  This  source  of  danger  to  a  certain  extent 
neutratises  the  means  occasionally  resorted  to  for  securing  great 
strength  in  boilers,  such  as  the  use  of  steel  or  homogeneous  metal 
plates,  double  rivetting,  thick-edged  plates,  welded  joints,  A;c. 

Whenever  a  failure  unhappily  occurs  in  the  plates  or  rivetting  of  a 
boiler,  the  destructive  effect  appears  to  depena  not  merely  upon  the 
pressure  under  which  the  fiulure  takes  place,  but  also,  and  probably 
still  more,  upon  the  quantity  of  water  contained  in  the  boiler.  The 
effect  of  the  boiling  water  in  an  explosion  may  be  considered  as 
amdogous  to  that  of  gunpowder,  and,  as  in  the  case  of  gunpowder,  the-- 
'  ctfect  is  proportionate  to  the  quantity  exploded.  It  is  preferable, 
therefore,  while  increasing  the  strain  upon  boilers  by  increasing  the 
pressure  of  the  steam,  to  diminish  at  the  same  time  the  quantity  of 
water  contained  in  them ;  doing  so,  of  course,  without  exposing  any 
part  of  the  boiler  to  the  direct  action  of  the  fire  on  one  side  of  the 
plates  where  there  is  no  water  present  on  the  other.  In  a  large 
Lancashire  boiler,  the  object  of  carrying  so  much  as  from  15  to  20  tona 
<tf  water  is  mainly  to  ensure  that  all  the  heating  surfaces  shall  be  fairly 
covered,  and  with  this  construction  of  boiler  a  smaller  quantity  of 
water  will  not  answer  that  purpose.  Acertain  body  of  water  is  indeed 
necessary  to  prevent  sudden  fluctuations  in  the  pressure  of  steam; 
but  in  the  majority  of  cases  a  few  hundred  gallons  at  molt  is  quite 
enough  for  this  purpose ;  and  especiaUy  where  means  are  employed 
for  drying  or  superheating  the  steam,  there  will  be  neither  sudden 
alterations  in  the  pressure  nor  diffici^ty  in  respect  of  priming,  even 
wh«re  only  a  small  body  of  water  is  maintained  m  a  boiler,  and  where 
the  water  level  or  surbce  from  whieh  the  steam  rises  is  of  but  small 
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area.  Moreover,  it  ehould  not  be  forgotten  that  witb  all  steam  boilers 
the  whole,  or  nearly  the  whole,  of  the  fuel  employed  in  raising  steam 
from  cold  water  at  starting  is  lost  when  the  boiler  stops  work  at  the 
end  of  the  week,  especially  where  the  boiler  has  then  to  be  blown  out. 
To  heat  20  tons  of  water  froip  its  ordinary  temperature  in  the  open 
air  to  800^  Fahr.,  the  temperature  corresponding  to  a  steam  pressure 
of  50  lbs.  per  square  iuch,  will  seldom  take  less  than  15  cwts.  of  coal, 
in  addition  to  that  lost  in  heatin?  the  brickwork  setting  of  the  boiler. 
On  this  account,  therefore,  it  is  desirable  to  work  boilers  with  as  small 
a  ouantity  of  water  as  will  suffice  for  every  necessary  purpose. 

The  cast-iron  boiler  about  to  be  described  has  been  constructed  with 
reference  to  the  foregoing  considerations.  It  was  the  object  of  the 
inventor,  Mr.  Joseph  Harrison,  of  Philadelphia,  United  States,  to  pro- 
vide great  strength  against  bursting,  and  to  obtain  also  a  large  extent 
of  heating  surfiu^,  in  proportion  to  the  weight  and  external  dimensions 
of  the  boiler :  it  was  important,  moreover,  to  obtain  perfect  circulation 
for  the  water.  The  experience  with  this  boiler,  for  several  years  in 
iLmerica,  and  for  upwaras  of  two  years  in  London  and  Manchester — ^in 
one  case  with  a  boiler  supplying  steam  to  the  extent  of  200  indicated 
horse  power,  has  proved  that  these  objects,  as  well  as  other  important 
advantages,  have  been  secured. 

The  several  parts  of  the  boiler  received  different  forms  in  the  earlier 
experiments  several  years  ago,  but  these  led  to  the  adoption  of  hollow 
cast-iron  spheres,  connected  by  hollow  necks,  the  several  castings  com- 
posing the  water  space  being  secured  together  by  bolts.  The  spheres 
are  each  8  inches  external  diameter,  i  inch  thick,  and  connected  by 
necks  of  8i  inches  opening.  Each  of  these  castings  is  called  a  '^  unit." 
Each  unit  of  foxa  spheres  has  eight  openings,  3^  inches  internal 
diameter,  the  edges  of  which  are  faced  up  to  a  l^e  surfiu^,  so  as  to 
bear  &irly  upon  the  corresponding  &ced  sur&ces  of  the  adjoining  units. 
Each  joint  has  a  shoulder  and  socket,  so  as  to  steady  the  units  in  their 
place.  Steam-tight  caps  are  provided  to  cover  the  external  openings; 
and  the  whole  series  of  units,  forming  a  vertical  slab  of  rectangular  or 
other  shape,  are  held  together  by  bolts  of  li  inch  diameter,  passing 
inside  the  spheres  and  through  the  water  or  steam  which  they  contain. 

Each  slab,  whatever  number  of  units  it  may  be  composed  of,  may  be 
regarded  as  a  separate  vessel,  throughout  which  the  water  or  steam  can 
circulate  freely,  both  verticallv  and  longitudinally.  An^  number  of 
slabs  mav  be  placed  side  by  side  in  the  same  fireplace ;  in  the  boiler 
described,  there  are  eight :  they  are  connected  together  bv  a  feed-water 
pipe  at  the  bottom,  and  by  a  steam  pipe  at  the  top.  The  water  level 
IS  usually  maintained,  so  that  about  two-thirds  of  the  whole  number  of 
spheres  will  be  constantly  filled  with  water,  the  remaining  spheres 
forming  a  steam  space.  The  full  heat  of  the  fire  is  prevented  frosn 
coming  upon  the  upper  spheres,  which  contain  only  steam,  by  small 
firebrick  screens  or  cast-iron  plates,  which  are  placed  loosely  between 
the  slabs,  a  little  below  the  water  level,  so  as  to  confine  the  direct  action 
of  the  heat  chiefly^  to  the  spheres  filled  with  water.  The  upper  spheres 
are  at  the  same  time  enveloped  in  an  atmosphere  so  hot  as  to  ensure 
the  steam  being  completely  dried.  The  sUbs  are  fixed  with  an  indina* 
tion  in  the  dir^^on  of  their  length,  sufficient  to  ensure  the  complete 
dnunage  of  all  the  spheres  when  the  boiler  is  blown  out.    This  indina- 
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tian  aerves  at  the  same  time  to  bring  the  largest  body  of  water  to 
where  the  action  of  the  heat  is  most  direct,  and  to  provide  the  largest 
8team  space  over  that  part  of  the  boiler  where  ebullition  is  probably 
the  least  active.  The  earlier  experiments  showed  that,  although  the 
units  might  be  bolted  together  into  slabs  of  a  total  length  of  even  20 
feet,  a  length  of  9  feet  was  preferable,  since  the  strain  upon  the  bolts, 
in  screwing  up,  was  correspondingly  less :  and  as,  in  the  latter  cose, 
there  was  no  oraerrable  tendency  to  sag  in  the  centre,  the  complete 
tightness  of  the  joints  was  thereby  secured. 

The  spheres  weigh  each  about  22 i  lbs.,  a  unit  of  four  spheres  weigh- 
ing rather  more  than  i  cwt.  Hence  there  are  very  nearly  one  hundred 
spheres  to  the  ton ;  and  it  has  been  the  habit,  thus  far,  to  rate  these 
boilers  by  their  weight — as  a  4.ton  boiler,  an  IS-ton  boiler,  Ac.  The 
nominal  horse  power  of  the  boiler  may  be  generally  taken  as  three 
times  its  weight  in  tons.  Thus,  a  10-ton  boiler  may  be  rated  as  of 
30  nominal  horse-power;  and,  from  experiments,  it  appears  that  a 
boiler  of  this  weight  may  be  counted  upon  to  evaporate  40  cubic  feet 
of  water  per  hour,  corresponding  to  about  80  indicated  horse-power. 
Elach  sphere  contains  seven  pints  of  water,  a  unit  of  four  spheres  con- 
taining Si  gallons.  The  external  surface  of  each  sphere  is  rather  more 
than  li  square  feet,  and  the  internal  surface  a  little  more  than  li  square 
feet.  In  round  numbers,  it  may  therefore  be  said  that  each  sphere 
presents  a  square  foot  of  heating  surface  and  contains  a  gallon  of  water; 
while  a  ton  of  100  spheres  represents  three  nominal  horse-power,  the 
proportion  of  weight  to  power  being  thus  about  the  same  as  in  Lanca- 
shire boilers  of  the  ordinary  type. 

Although  it  cannot  be  said  that  cast  iron  is,  in  itself,  a  strong  mate- 
rial for  boilera,  yet  it  will  be  seen  that,  in  the  form  now  described,  it 
affords  greater  absolute  strength  against  bursting  than  is  possessed  by 
any  form  o£  plate-iron  boiler  at  present  in  use.  The  units  are  cast 
upon  green  sand  cores,  so  placed  ihat  they  cannot  alter  their  position 
in  the  flask  by  any  force  short  of  what  would  be  sufficient  to  crush 
them  to  pieces.  The  thickness  of  metal  in  the  spheres  is,  therefore, 
uniform  throughout,  as  has  been  proyed  by  breaking  great  numbers  of 
units  taken  at  random.  In  a  unit  of  four  spheres,  each  sphere  having 
an  internal  diameter  of  7i  inches,  the  whole  area  of  the  plane  in  which 
a  bursting  pressure  would  act,  taken  through  the  eight  openings  of  the 
four  spheres,  is  220  square  inches;  while  the  least  section  of  iron 
resisting  this  pressure,  in  the  same  plane,  is  27^  square  inches.  The 
iron  employed  is  an  equal  mixture  of  Glengamock,  Carnbroe,  and 
scrap — a  mixture  selected  for  its  free  running  quality,  and  much  used 
for  small  machinery  castings.  Its  tensile  strength  may  be  safely  taken 
as  5|  tons  per  square  inch.  At  this  rate,  the  bursting  strength  of  the 
units  would  be  1540  lbs.,  or  nearly  three-quarters  of  a  ton  per  square 
inch  internal  pressure.  The  firsc  experiments  actually  made  to  test 
the  bursting  strength  of  the  units,  were  made  more  than  two  years 
ago  in  Brussels,  for  the  Belgian  Minister  of  Public  Works.  In  this 
case,  a  pressure  of  98  atmospheres,  or  1440  lbs.  per  square  inch,  was 
applied.  This  was  as  high  as  the  force  pump  employed  could  go,  but 
the  spheres  were  not  burst. 

A  further  series  of  experiments,  for  the  purpose  of  testing  the  burst- 
ing strength  of  the  cast-iron  spheres,  have  recently  been  made  at  the 
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Ghorton  Foundry,  Manchester.  A  high-pressure  Schaeffer*B  gauge, 
graduated  to  1000  lbs.  per  inch,  was  attached  to  one  of  the  units 
or  castings  of  four  spheres,  to  which  the  caps  had  been  accurately 
ground,  and  water  pressure  was  then  appliec^  by  means  of  a  force- 
pump.  The  pointer  of  the  gauge  passea  the  1000  lbs.  mark  to  an 
extent  indicating  from  1150  lbs.  to  1200  lbs.,  but  the  spheres  did  not 
burst.  The  pressure  gauge  was  then  checked,  by  comparison  with  a 
Bourdon  gauge,  up  to  5(X)  lbs.  per  square  inch,  and  round  to  agree 
within  10  lbs.  By  calculation,  from  the  weight  applied  to  the  force- 
pump  lever,  and  the  dimensions  of  the  pump,  it  was  estimated  that  the 
total  force  applied,  including  the  friction  of  the  pump,  was  about 
1470  lbs.  per  square  inch.  Another  similar  casting  was  afterwards 
tested  in  the  same  way,  with  a  similar  result.  The  castings  were  sub- 
sequently broken  with  a  sledge-hammer,  and  showed  a  uniform  thick- 
ness at  all  parts,  and  a  good  quality  of  iron.  A  safety-valve  was  then 
arranged,  for  the  purpose  of  ascertaining  the  bursting  strength  of  the 
spheres ;  the  seat  of  the  valve  was  ith  square  inch  area,  and  the  head 
of  the  valve  li  inch  diameter,  the  valve  oeing  ground  carefully  to  its 
seat.  The  spheres  were  burst  at  a  pressure  calculated  at  1850  lbs.  per 
square  inch ;  but  on  comparing  the  safety-valve  with  a  pressure-gauge, 
it  appeared  that  water  must  have  worked  its  way  over  the  ground 
seat;Dg  of  the  valve,  allowing  the  pressure  to  act  upon  a  greater  area 
than  ith  square  inch,  and  tluit  the  true  pressure  could  hardly  have  been 
so  much.  The  head  of  the  valve  was  then  reduced  to  a  diameter  of 
i  inch,  and  the  spheres  were  burst  at  a  calculated  pressure  of  1650  lbs. 
per  square  inch;  but  it  was  still  found  that  some  water  must  have 
worked  over  the  valve  seating,  and  the  experiments  with  the  safety- 
valve  were  not,  therefore,  altogether  satisfactory,  but  there  appeared  no 
reason  to  doubt  that  the  bursting  pressure  was  not  far  short  of  1500  lbs. 
per  square  inch.  All  these  experiments  were  made  upon  castings 
naving  their  covering  caps  ground  carefully  to  them,  and  the  bolts  were 
only  about  9  inches  long  l^tween  the  caps  covering  the  opposite  open- 
ings of  the  units.  W  hen,  however,  a  slab  of,  say,  ICK)  spheres,  is 
bolted  together,  the  bolts,  being  upwards  of  9  feet  in  length,  become 
so  far  stretched  by  a  strain  considerably  below  the  bursting  pressure, 
as  to  cause  the  joints  to  open  everywhere  and  relieve  the  pressure.  In 
this  way,  every  joint  becomes  a  safety-valve.  This  never  occurs  with 
any  practicable  steam  pressure,  but  it  did  take  place  in  many  of  the 
earlier  experiments  made  to  burst  the  spheres,  although  leakage 
seldom  commenced  until  a  strain  of  nearly  or  quite  half  a  ton  per 
square  inch  had  been  applied. 

The  above  experiments  were  all  made  with  new  castings,  and  at  the 
time  they  were  made  no  other  spheres  could  be  bad  which  had  been 
more  than  twelve  months  in  use;  and  the  condition  of  these  was 
clearly  the  same  as  when  new.  It  would  appear,  therefore,  that 
the  boiler  now  described  possesses  the  same  degree  of  safety  under 
a  pressure  of  280  lbs.  per  square  inch,  as  a  7-feet  Lancashire  boiler 
under  a  pressure  of  50  lbs.  I^  however,  one  of  the  units  of  the  cast- 
iron  boiler  should  burst,  it  could  not  do  more  than  empty  itself,  and 
open  one  or  more  8i-inch  apertures  into  the  units  adjacent  to  it. 
W  hereas,  if  an  ordinary  boiler,  containing,  say,  20  tons  of  iughlyoheated 
water  in  one  compartment  should  bnrs^  the  consequences  would  bo 
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most  disastrous.  In  some  of  the  earlier  boilers  of  the  kind  now 
described,  the  setting  was  such  that  an  excessive  strain  was  brought 
upon  one  or  more  joints ;  and  here,  in  order  to  prevent  leakage,  the 
bolts  had  to  be  tightened  with  great  force,  and  in  two  or  three  cases, 
castings,  formiug  a  part  of  the  boiler,  were  thus  cracked  from  one  joint 
to  another.  The  consequence  was  an  escape  of  steam  or  water,  but  no 
further  damage  ensued.  In  one  of  these  instances,  a  unit  thus  cracked 
was  worked  continuouslj  for  three  days,  and  it  might,  perhaps,  have 
been  worked  for  a  still  longer  time ;  but  it  was  thought  prudent  to 
replace  it  by  a  sound  casting.  No  instsnce  of  a  fracture  has  occurred 
in  the  cast-iron  boilers  with  the  present  mode  of  setting,  and  a]l  the 
boilers  of  this  kind  yet  erected  are  quite  free  from  leaks  at  the  joints. 

The  bolts  securing  the  castings  together  have  a  strength  much  beyond 
even  that  at  which  the  spheres  would  burst.  They  are  under  a  certain 
initial  strain  before  any  pressure  is  raised  in  the  spheres;  but  the 
amount  of  this  initial  strain  in  known  and  under  control,  for  in  screwing 
up  the  slabs  a  27-inch  wrench  is  employed,  and  the  strength  of  but 
one  man  is  applied  to  it.  If,  however,  a  great  strain  be  put  upon  the 
bolts,  the  crushing  strength  of  the  castings  is  found  to  be  greater  than 
the  tensile  strength  of  the  bolt.  In  a  series  of  experiments  made  at 
the  manufactory  of  these  boilers  by  Mr.  Luders,  a  slab  of  units  bolted 
together  to  a  length  of  9  feet  was  screwed  up  with  great  force:  a 
wrench  10  feet  long  was  employed — the  force  of  three  men  applied.  In 
every  case  the  castings  were  compressed  to  the  extent  of  i  inch  in  a 
len^h  of  9  feet,  when  the  bolt  commenced  to  stretch,  and,  after  elon- 
gating 1^  inch,  it  broke.  This  experiment  was  repeated  twelve  times 
with  the  same  result ;  the  castings  remaining  uninjured. 

It  might  have  been  apprehended  that  the  expansion  of  the  castings, 
when  in  service  in  a  boiler,  would  be  such  as  to  cause  unequal  strain 
upon  the  joints.  No  leakage,  however,  can  be  detected  at  any  of  the 
joints  of  a  single  slab  of  castings ;  and  as  each  slab  is  supported  chiefly 
at  its  lower  corner,  and  all  the  slabs  of  a  boiler  are  separate  from  one 
another,  except  at  a  single  point  at  top  and  bottom,  where  the  steam 
and  water  connections  are  respectively  made,  it  is  found  that  the  slabs 
are  under  no  injurious  strain.  Moreover,  all  the  spheres  have  a  con- 
siderable amount  of  elasticity  under  strain,  which  would  assist  in  com- 
pensating for  unequal  expansion,  did  this  exist.  These  conclusions  as 
to  the  effect  of  expansion  are  derived  from  an  experience  of  2^  years 
with  one  of  these  boilers,  of  12-horse  power,  at  the  chemical  works  of 
Messrs.  Penton,  at  Bow-common,  London  ;  two  boilers,  one  of  50-horse 
power  and  the  other  of  I2-horse  power,  at  the  engineering  works  of 
Messrs.  Hetherington,  Mancheater;  and  a  I2-hor8e  power  boiler  at 
the  manufactury  of  these  boilers,  Openshaw,  Manchester.  The  two 
boilers  at  Messrs.  Hetherington's  are  often  worked,  collectively,  up  to 
200  indicated  horse  power :  the  first  was  erected  at  their  works  about 
eighteen  months  ago.  The  boilers  of  this  construction  were  originally 
bolted  up  in  slabs  25  feet  long,  where  considerable  power  was  required; 
but  in  such  cases  it  is  now  preferred  to  employ  two  or  three  slabs — one 
behind  the  other — each  slab  being  eigiit  or  nine  feet  long.  When  this 
arrangement  was  first  employed,  the  steam  space  of  the  back  slab  was 
connected  by  a  pipe  with  that  of  the  front  slab,  the  steam  being  taken 
off  to  the  engine  from  the  front  slab  alone ;  and  the  steam  pipes  con- 
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necting  the  frout  and  back  slabs  being  made  of  cast  iron,  and  of  a  form 
ii'hich  did  not  allow  of  the  unrestricted  expansion  of  the  slabs,  some  of 
the  pipes  consequently  cracked  ;  but  they  are  now  made  of  wrought 
iron  and  of  a  curved  form,  so  as  to  yield  readily  to  a  moderate  strain. 

The  inventor  of  this  boiler,  Mr.  Harrison,  had,  from  the  first,  ex* 
pected  an  entire  freedom  from  corrosion  of  the  spheres ;  and  the  ex- 
perience, thus  far,  has  borne  out  this  anticipation.  Cast  iron  is  well 
known  to  endure  much  better  than  wrought  iron  under  the  action  of 
flame,  water,  and  other  corrosive  influences.  In  the  case  of  gas  retortSy 
for  instance,  plate  iron  would  be  immediately  burnt  through ;  whereas, 
previous  to  the  introduction  of  clay  retorts,  cast  iron  answered  very 
well.  The  pipes  for  heating  the  blast  of  blast  furnaces  were  originally 
made  by  Mr.  Neilson  of  pkite  iron ;  but,  although  the  blast  was  then 
heated  to  only  350*^,  it  immediately  became  necessary  to  resort  to  cast- 
iron  heating  pipes.  The  superior  durability  of  cast-iron  forge  tuyeres, 
especially  when  made  hollow  and  lined  with  water,  is  also  well  known. 
In  the  case  of  the  present  boiler,  many  castings  have  been  purposely 
removed  and  examined  after  being  at  work ;  but  their  weight  has  been 
found  the  same  as  when  they  went  in,  and  the  joints  showed  no  degra- 
dation of  their  original  surface. 

The  question  which  caused  most  apprehension  in  the  first  instance,  in 
connection  with  this  boiler,  was  the  possibility  of  maintaining  a  dean 
surface  within  the  spheres.  The  cast-iron  bouer  may  be  said  to  belong 
to  the  class  of  water-tube  boilers,  or  those  having  small  water  cells. 
This  class  of  boiler  is  about  sixtyyears  old,  for  one  was  fitted  in  Meux's 
brewery  in  London  by  Arthur  Woolf  in  1804 ;  and  in  the  same  year  a 
small  screw  steamboat  was  worked  on  the  river  Hudson  by  John  C. 
Stevens,  of  New  York,  the  engine  of  which  was  made  by  Boulton  and 
Watt,  while  the  boiler  had  81  water  tubes,  1  inch  diameter  and  2  feet 
long.  Prom  the  first,  however,  such  boilers  have  generally  faQed,  on 
account  of  defective  circulation  and  the  difficulty  of  keeping  the  tubes 
free  from  internal  deposit.  Many  attempts  have  been  made  to  remove 
this  difficulty.  Circulating  pumps  have  been  employed,  in  addition  to 
the  ordinary  feed  pump,  to  maintain  a  constant  circulation  of  water 
through  the  tubes.  The  boilers  of  the  first  American  steam  fire-engines 
were  thus  constructed.  Other  forms  qi  water-tube  boilers  have  been 
made,  with  different  means  for  promoting  a  circulation  of  the  water ; 
but  in  all  cases  the  whole  of  the  inorganic  matter  contained  in  the  feed 
water  must  remain  in  the  boiler,  unless  it  be  blown  out  while  working ; 
and  in  the  case  of  some  salts  held  in  solution  by  ordinary  boiling  water, 
these  are  inevitably,  and  almost  irremovably,  deposited  upon  some  part 
of  the  internal  suifiices.  The  boiler  now  described  forms  no  exception 
to  the  general  experience  in  this  respect.  The  water  with  which  Messrs. 
Hetherinffton's  boilers,  and  indeed  most  of  those  in  Manchester,  are 
fed  is  such  as  to  deposit  a  hard  scale,  \  inch  thick,  after  a  few  weeks' 
working.  A  tool  had  been  contrived,  with  steel  scrapers,  so  hinged 
that  it  might  be  entered  through  any  of  the  openings  in  the  spheres  of 
the  cast-iron  boiler,  and  be  then  expanded  out  to  the  internal  circum- 
ference of  the  spheres:  by  then  working  this  tool  within  the  sphere, 
the  scale  would  be  removed,  so  that  it  could  afterwards  be  blown 
out. 

It  has  unexpectedly  turned  out,  however,  that  no  occasion  has  arisen 
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for  the  use  of  this  scraping  tool  The  boflep  was  blown  out  regularly 
at  the  «id  of  erery  week,  and  it  was  found  that  the  supply  of  steam 
continQed  good  without  any  use  of  this  tool,  and  that  none  of  the 
spheres  be^me  oyerheated  or  leaking.  After  ten  months'  work  of  the 
50  horse-power  cast-iron  boiler  at  Messrs.  Hetherington's,  it  was 
desired  to  increase  the  boiler  power  at  their  works,  and  as  the  boiler 
then  in  uso  there  was  formed  of  units,  having  only  two  spheres  each, 
it  was  replaced  with  a  new  boiler  having  four  spheres  in  each  unit, 
excepting  the  units  employed  for  breaking  joint,  which  had  two  spheres 
vy  before.  On  taking  down  the  old  boiler,  little  or  no  scale  was  found 
in  any  of  the  spheres ;  two  of  which,  in  the  same  condition  as  when 
taken  down,  were  exhibited  to  the  meeting.  It  is  probable  that,  as 
the  spheres  expand  at  all  parts,  and,  in  cooling,  contract  equally  at  the 
frame  parts,  the  scale  is  detached  and  crushed  in  this  process  of  con- 
traction. If  this  conjecture  be  correct,  the  unexpected  separation 
of  the  scale  may  be  attributed  to  the  form  and  dimensions  of  the 
spheres  themselves. 

The  evaporative  efiSciency  of  the  cast-iron  boiler  depends,  as  in  the 
case  of  all  other  boilers,  upon  the  amount  of  heating  surface  exposed 
in  proportion  to  the  consumption  of  a  given  weight  of  niel  in  a  given  time. 
The  boiler,  by  which  Messrs.  Hetherington's  works  are  now  driven, 
supplies  an  amount  of  steam  which  a  single  Lancashire  boiler,  7  feet 
diameter,  30  feet  long,  and  weighing  14  tons,  was  found  inadequate  to 
produce.     Both  the  original  and  the  present  boiler  are  in  connection 
with  a  chimney  165  feet  high,  which  affords  an  excellent  draught.  The 
original  boiler  had  two  flues,  each  2^  feet  diameter,  and  enlarged  at  the 
flre-plaoe  to  3  feet.     The  area  of  the  fire-bars  was  36  square  feet,  and 
the  total  ^'  run  "  of  the  heat  was  90  feet  in  length  before  quitting  the 
boiler.      The  cast-iron  boiler  now  in  use  has  about  1800  spheres, 
weighing  18  tons,  and  presenting  about  1600  square  feet  of  surface  in 
the  water  spheres,  and  about  700  square  feet  in  the  steam  spheres : 
the  area  of  fire-grate  is  33  square  feet.     The  usual  quantity  oi  water 
carried  is  147  cubic  feet,  or  rather  more  than  four  tons  ;  the  quantity 
usually  carried  in  the  original  Lancashire  boiler  being  nearly  20  tons. 
The  external  dimensions  of  the  present  boiler  are  considerably  less  than 
those  of  the  Lancashire  boiler.     Bather  more  than  3  cwts.  of  coal  are 
Inquired  in  the  cast-iron  boiler  for  raising  50  lbs.  steam  from  cold  water, 
and  the  time  occupied  is  about  half  an  hour.     In  order  to  ascertain  the 
exact  evaporative  efficiency  of  the  boiler,  it  would  be  necessary  to  begin 
the  observations  when  it  was  in  full  work,  and  to  continue  them,  un- 
interruptedly, for  a  considerable  time.     As  the  boiler  is  now  worked, 
the  fires  are  lighted  on  Monday  morning  and  let  down  on  Saturday 
afternoon ;  but  they  are  banked  every  day  at  breakfast  time,  at  noon, 
and  at  night.    The  mass  of  brickwork,  which  is  thus  alternately  heated 
and  cooled  with  the  boiler,  is  very  great ;  and  the  quantity  of  heat  that 
enters  it — which  is,  for  the  most  part,  wasted  on  stopping —  is  corre- 
spondingly large.    Except  at  the  beginning  of  the  week,  the  tempera- 
ture of  the  water  in  the  boiler,  on  starting  in  the  morning,  is  at  least 
212*,  while  the  feed  water  from  the  hot  well  is  usiially  between  90^ 
and  100». 

In  February  last  the  writer  made  a  series  of  careful  observations  upon 
the  working  of  this  boiler,  more  especially  to  ascertain  its  evaporative 
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efficiency.  The  coal  was  of  good  quality,  from  the  Oldham  Pits,  and 
was  carefully  weighed ;  and  the  feed  water  was  made  to  pass  through 
one  of  Worthington's  water  meters  on  its  way  to  the  boiler. 

In  a  whole  week  of  57^  hours,  an  average  of  77  cubic  feet  was 
evaporated  per  hour,  the  maximum  evaporation  being  about  82  cubic 
feet  per  hour ;  and  the  average  consumption  of  coal  was  6*25  cwts.  per 
hour.  This  corresponds  to  6*85  lbs.  of  water  per  lb.  of  coal ;  but, 
Allowing  for  the  sources  of  loss  already  pointed  out,  nearly  8  lbs.  may 
be  taken  as  the  effective  rate  of  evaporation.  The  temperature  of  the 
escaping  gases,  as  indicated  by  Gauntlett*s  pyrometer,  was  about  600^ 
on  th^  average;  the  steam  of  50  lbs.  pressure  showing  the  normal 
temperature  of  about  800*^,  by  a  thermometer  inserted  for  the  purpose. 
The  average  rate  of  combustion  was  21  lbs.  of  coal  per  square  foot  of 
fire-grate  per  hour.  When  the  fires  were  not  driven  so  hard,  the  rate 
of  evaporation  per  lb.  of  coal  was  increased,  and  the  temperature  of 
the  escaping  gases  fell  to  525^.  The  flame  penetrated  freely  between 
the  spheres  for  a  distance  of  eight  or  ten  feet  from  the  bridge,  and 
three-fourths  of  the  whole  evaporation  probably  took  place  within  this 
distance.  The  spheres  in  the  slabs  at  the  back  of  the  boiler  were 
generally  covered  with  a  light  coating  of  soot,  which  was  swept  off 
every  week,  all  the  spheres  being  within  easy  reach  for  this  purpose  ; 
«oot  never  formed,  however,  upon  the  spheres  near  the  fire.  The  water 
level  was  very  steadily  maintained  within  a  small  range  of  oscillation, 
tind  as  the  feed  water  entiBred  the  boiler  at  the  back,  there  could  be  no 
doubt,  when  it  stood  at  its  proper  height  in  the  glass  gauge  in  front, 
that  its  level  was  properly  maintained  throughout  the  whole  length  of 
the  boiler.  A  small  cock,  tapped  into  one  of  the  steam  spheres  a  short 
^distance  above  the  water  level,  showed  damp  steam,  indicating  a 
vigorous  circulation  of  the  water  below ;  but  in  the  engine  room  the 
4team  blown  from  the  cylinder  cock  was  quite  dry,  showing  the  value 
of  the  superheating  surfisu^  formed  by  the  upper  or  steam  spheres  of 
the  boiler. 

In  conclusion,  it  is  considered  by  the  writer  that  the  boiler  now 
•described  possesses  several  important  advantages.  It  is  believed  to  be 
absolutely  secure  from  explosion,  and,  so  far  as  experience  has  gone, 
free  from  any  liability  to  cnoke  with  scale.  It  is  durable,  easily  token 
•apart  and  put  together,  and  may  be  erected  in  inmost  any  form  adapted 
to  the  space  in  which  it  is  to  be  placed.  The  parts  are  very  portable, 
:aud  may  be  taken  through  any  opening  where  a  boy  can  pass.  Any 
part  of  the  boiler  may  be  readily  renewed  if  necessary ;  and  an  exist- 
ang  boiler  may  at  any  time  be  readily  enlarged,  and  that  to  an  indefinite 
extent,  bv  adding  to  the  number  of  slabs,  either  at  the  sides  or  at  the 
back.  Tiie  economy  of  the  boiler  in  first  cost  is  obvious ;  and  with 
iroper  proportions  between  the  fire-grate  and  the  heating  surfieu^,  as 
igh  an  evaporative  efficiency  may  be  obtained  as  with  most  other  con- 
structions of  boilers.  The  quantity  of  water  contained  in  the  boiler 
being  comparatively  small,  steam  may  be  raised  with  a  small  quantity 
•of  Aiel  and  in  a  short  space  of  time.  Water  may  be  left  standing  in 
the  boiler  for  almost  any  length  of  time  without  injury.  Every 
part  of  the  boiler  is  at  all  times  under  ready  observation,  without 
disturbing  the  connections ;  and  the  outsides  of  the  spheres  may  be 
easily  swept.    The  setting  of  the  boiler  is  such  that  tne  steam  m%y 
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be  dried  to  any  extent  desired  in  the  spheres  themselves,  without  any 
other  provision  for  superheating.  It  is  thought  that  this  boiler  espe- 
cially meets  the  present  increasing  tendency  to  use  high-pressure 
steam,  and  that  the  description  nowgivea  will  therefore  prove  mterest- 
ing  to  this  Institution. 

The  Chairman  had  seen  the  new  boiler  at  work  in  Manchester,  and 
considered  it  an  important  step  towards  the  use  of  steam  at  a  higher 
pressure  than  could  at  present  be  adopted.  It  was  much  more  simple 
in  conatmction  than  would  at  first  sight  appear ;  and  with  the  facilities 
now  possessed  for  multiplying  parts  of  the  same  size  and  shape,  he  did 
not  see  any  reason  why  it  should  not  be  put  together  easily  and  at  a 
very  small  cost. 


Srientifir  ^Djubicatbn. 


COUET    OP^CHANCEET,  LINCOLN'S    INN. 

January  14th,  1865. 

{Be/are  ihe  Lord  Chancellor.) 

SlMPSOir  V.  HOLLIDAT. 

This  was  an  appeal  made  on  behalf  of  the  defendant  in  a  suit,  against 
whom  the  judgment  of  Vice-Chancellor  Sir  W.  P.  Wood  was  given, 
July  15th,  186^i,*  in  respect  of  the  alleged  infringement  of  a  patent 
granted  to  Dr.  Medlock,  in  January,  1860,  for  preparing  red  and 
purple  dyes  from  aniline,  and  subsequently  purchased  by  Messrs. 
Simpson,  Maule,  and  Nicholson,  manufacturing  chemists.  The  main 
defence  was,  that  the  patent  was  bad  in  law,  from  the  misdirection  of 
the  specificaiton,  which,  if  interpreted  by  an  ordinary  workman,  would 
lead  him  into  error,  both  in  respect  of  the  materials  to  be  used  and 
the  process  to  followed.  On  tnis  head  the  Vice-Chancellor  found,. 
"  that  the  specification  sufficiently  describes  the  invention." 

In  the  contest  before  the  Lord  Chancellor,  the  same  argument  was 
followed,  in  respect  of  the  construction  of  the  specification,  and  the- 
evidence  adduced  before  the  Vice-Chancellor  was  employed  to  enable 
the  Lord  Chancellor  to  put  his  interpretation  on  the  specification. 
Following  the  admirable  precedent  which  he  had  made  in  the  case  of 
Fox  well  V.  Bostock  (sewing-machine  case),  he  confined  his  attention  to 
the  construction  of  the  specification,  deferring  his  consideration  of  other 
points  of  the  case  until  the  objections  raised  to  the  validity  of  the 
patent  had  been  disposed  of. 

The  counsel  engaged  were — for  the  plaintiff.  Sir  Pitzroy  Kelly, 
Mr.  Grove,  Mr.  Bovfll,  Sir  H.  Cairns,  Mr.  Giffard,  Mr.  Drewry,  and 
Mr.  J.  A.  BuBsell ;  and  for  the  defendant,  now  the  appellant,  Mr.  Bolt, 
Mr.  Hindmarch,  Mr.  Bevir,  and  Mr.  Day. 

The  Lord  Chancellor  now  gave  judgment. 

•  For  foU  report  of  this  judgment,  see  Vol.  XX.,  p.  105,  New  Series. 
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JUDGMENT. 

The  Lord  Chancellob  : — This  case  depends  entirely  on  the  con- 
struction and  truth  of  the  specification  of  the  patent. 

The  first  objection  raised  by  the  defendants  is,  that  two  processes  for 
effecting  the  eud  proposed — one  of  which  may  be  called  the  cold,  and 
the  other  the  hot  process — are  described  in  the  eypecification  ;  but  that 
one  of  them,  namely,  the  cold  process,  is  ineffective.  The  plaintiff 
denies  that  two  separate  processes  are  described,  if  the  specification  be 
construed,  as  he  contends  it  ought  to  be,  in  the  manner  most  favourable 
to  the  patentee ;  but  if  there  are  two  distinct  processes  described,  yet 
as  the  specification  states  in  effect  that  the  desired  result  is  obtained 
more  quickly  by  the  hot  process,  no  one,  as  the  plaintiff  contends, 
would  think  of  using  the  cold  process,  or  be  misled  by  it;  and  he 
further  contends,  that  any  workman  of  ordinary  knowledge  and  obser- 
vation would  reject  the  cold  process  and  adopt  the  hot.  At  the  same 
time,  the  plaintiff  admits  that  the  cold  process  will  not  succeed,  and  is 
of  no  utility.  If^  therefore,  the  true  construction  of  the  specification 
be  that  two  distinct  processes  are  described  as  being  both  efficient,  and 
are  both  claimed  as  part  of  the  invention,  but  one  is  found  upon 
trial  to  be  inefficient  and  useless,  it  is  plain  that  the  patent  has  been 
granted  on  a  false  suggestion,  and  is,  therefore  invalid,  and  bad  at 
law. 

I  cannot  clearly  discover,  from  the  shorthand  writer's  note  of  the 
Yice-Chancellor's  judgment,  what  were  the  grounds  of  His  Honor's 
decision  on  this  objection.  If  His  Honor  thought,  of  which  there 
appears  some  indication,  that  the  description  of  the  cold  process  would 
do  no  harm,  because  the  other  process  is  described  as  quicker,  and, 
therefore,  that,  as  no  one  would  be  likelv  to  resort  to  the  cold  process, 
the  mention  of  it  was  harmless,  and  would  not  mislead,  I  cannot  concur 
in  any  such  legal  conclusion.  If  a  specification  alleges  that  a  parti- 
cular process,  which  may  be  slow,  troublesome,  and  expensive,  is  efficient, 
and  the  statement  is  untrue,  the  vice  is  not  removed  by  the  fact  that 
the  same  specification  also  describes  another  process  which  is  efficient, 
and  which  is  stated  to  be  speedy,  certain,  and  economical.  When  it  is 
said  that  an  error  in  a  specification,  which  any  workman  of  ordinary 
skill  and  experience  would  perceive  and  correct,  will  not  vitiate  a 
patent,  it  must  be  understood  of  errors  which  appear  on  the  face  of  the 
specification  or  the  drawings  it  refers  to,  or  which  would  be  at  once 
discovered  and  corrected  in  following  out  the  instructions  given  for  any 
process  and  manufacture ;  and  the  reason  is,  because  such  errors  cannot 
possibly  mislead.  But  that  proposition  is  not  a  correct  statement  of 
the  law,  if  applied  to  errors  which  are  discoverable  only  by  experiment 
and  further  inquiry.  Neither  is  the  proposition  true  of  an  erroneous 
statement  in  a  specification,  amounting  to  a  false  suggestion,  even 
though  the  error  would  be  at  once  observed  by  a  workman  possessed  of 
ordinary  knowledge  of  the  subject. 

With  respect  to  the  rules  that  govern  the  construction  of  specifica- 
tions, they  are  the  ordinary  rules  for  the  interpretation  of  written  in- 
struments, having  regard  especially  to  the  fact,  that  the  specification 
must  clearly  fulfil  the  obligation  imposed  on  the  patentee  by  the  proviso 
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contained  in  all  letters  patent — namely,  that  the  grant  shall  be  Toid  if 
the  patentee  shall  not  particularly  describe  and  ascertain  the  nature  of 
his  myention,  and  in  what  manner  the  same  is  to  be  performed.  It 
has,  therefore,  become  a  settled  rule,  that  the  specification  must  be  so 
expressed  as  to  be  perfectly  intelligible  to  a  workman  of  ordinary 
knowledge;  and  it  must  follow  that,  if  there  be  any  obscurity  or 
ambiguity  in  the  specification,  which  is  likely  to  mislead,  this  defect 
onght  not  to  be  helped  by  any  refined  or  secondary  interpretation  of 
the  language. 

It  was  contended  before  me,  and  the  Vice-Chancellor  is  reported  to 
have  said  that  it  has  been  settled  by  authority,  that  the  most  liberal 
construction  is  to  be  given  to  a  patent  that  wUl  sustain  it,  especially  in 
those  cases  where  the  court  is  satisfied  that  the  invention  is  really  new 
and  useful.  If  the  words,  "  the  most  liberal  construction,"  are  intended 
to  denote  some  principle  of  interpretation  different  from  the  ordinary 
rules  for  the  construction  of  written  instruments,  I  am  not  aware  of 
any  such  authority.  The  Vice-Chancellor  is  made  to  say  that  this 
libieral  construction  is  especially  adopted  in  cases  where  the  court  is 
satisfied  that  the  invention  is  really  new  and  useful ;  but  novelty  and 
utility  are  necessary  for  the  yalidity  of  every  patent.  There  is  probably 
some  inaccuracy  in  the  note  of  the  judgment.  I  concur  in  the  remarks 
made  by  Mr.  Baron  Parke  in  his  charge  to  the  jury,  in  the  case  of 
Neilson  v.  Harford,  in  these  words — *^  Within  the  kst  ten  years  or 
more,  the  courts  have  not  been  so  strict  in  taking  objections  to  specifi- 
cations, and  they  have  endeayoured  to  hold  a  fair  hand  between  the 
patentee  and  the  public — willing  to  give  the  patentee,  on  his  part,  the 
reward  of  a  valuable  patent,  but  taking  care  to  secure  to  the  public,  on 
the  other  hand,  the  benefit  of  that  proviso  which  is  introduced  into  the 
patent  for  their  advantage." 

Coming,  now,  to  the  construction  of  this  specification,  the  inquiry  is, 
whether^  according  to  the  ordinary  rules  of  interpretation,  there  is  a 
distinct  statement  of  two  separate  processes,  which  are  both  claimed  as 
inventions  P  The  question  depends  on  the  construction  of  the  first 
sentence  in  the  specification ;  and  the  iuouiry  seems  to  be,  whether  the 
words, ''  until  it  assumes  a  rich  purple  color,*'  apply  to  both  the  ante- 
cedent members  of  the  sentence,  so  as  to  involve  a  statement  —that  if 
the  mixture  of  aniline  with  dry  arsenic  acid  be  allowed  to  stand  for 
some  time  without  the  application  of  heat,  it  will  assume  a  rich  purple 
color;  but  that  the  operation — that  is,  the  obtaining  a  rich  purple  colo^— 
may  be  accelerated  oy  heat :  and  I  am  unable  to  manage  the  words  in 
any  way  so  as  to  arrive  at  a  different  interpretation.  It  seems  im- 
possible, without  rejecting  several  words  and  altering  the  form  of  the 
whole  sentence,  to  make  it  descriptive  of  one  process  only — namely, 
that  in  which  the  operation  is  accelerated  by  heating  the  mixture. 

Two  modes  of  treating  aniline  with  arsenic  acid  are  plainly  indi- 
cated,— one,  the  cold  and  slower  process ;  and  the  other,  the  application 
of  a  yery  considerable  degree  of  neat,  so  as  to  bring  the  mixture  to  or 
near  to  the  boiling  point  of  aniline.  Both  these  processes  enter  into 
and  form  the  claim  of  the  patentee,  which  is  for  the  manu&cture  or 
preparation  of  red  and  purple  dyes  by  treating  aniline  with  arsenic 
Acid  in  the  manner  hereinbefore  described  —  that  is,  either  by  the  cold 
or  the  hot  process. 

lOh,  XXI.  <2 
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It  was  argued  before  me  that  the  word  "op,"  in  the  words,  "op  I 
accelerate  the  operation,"  should  be  read,  "  and  "  a  construction^  which 
is  forbidden  by  the  whole  structure  of  the  sentence.  And  it  was 
further  contended  that  the  subsequent  sentence,  which  begins  with  the 
words,  "  The  mixture  of  aniline  and  arsenic  acid  after  being  heated," 
proved  that  one  process  only— namely,  the  hot  process — was  intended 
to  be  described  and  used,  and  that  it  corrected  the  alternative  form  of 
expression  in  the  first  sentence.  But  this  is  not  the  case ;  for  the 
sentence  in  question  applies  only  to  the  paste  which  is  formed  by  the 
hot  process,— if  the  mixture,  after  being  heated  as  directed,  is  allowed 
to  cool  before  it  is  treated  with  hot  water,  in  the  manner  described. 

It  was  urged  that  every  person  well  informed  on  the  subject  would 
see  that  the  cold  process  was  ineffective.  But  this  is  to  correct  the 
specification  by  the  superior  intelligence  of  the  reader ;  and  is  a  mode 
of  proving  the  invalidity  of  the  patent,  by  showing  the  false  suggestion 
on  which  it  was  granted.  It  was  frankly  and  rightly  admitted  by  the 
plaintiff's  counsel,  during  the  argument  before  the  Vice-chancellor  and 
also  before  me,  that,  if  the  specification  contained  a  separate  and 
distinct  description  of  a  cold  process,  as  well  as  of  a  hot  process,  the 
patent  must  be  held  to  be  void,  because  the  cold  process  would  not 
succeed ;  and,  as  I  am  clearly  of  opinion  that  there  is  a  description  and 
claim  of  these  two  processes  in  the  specification,  as  constituting  the 
invention,  I  am  obliged  to  pronounce  the  patent  invalid. 

Althoufifh  my  decision  rests  on  the  ground  I  have  stated,  yet,  as  the 
case  may  be  carried  to  the  House  of  Lords,  it  would  be  wrong  to  omit 
all  notice  of  the  other  objection  of  the  defendant,  and  which,  in  fact, 
formed  the  principal  subject  of  evidence  and  argument.  This  objection 
is  founded  on  the  direction  contained  in  the  specification — ^to.  take  "  dry  " 
arsenic  acid."  "  /Vv,"  says  the  defendant,  "is  synonomous  with  anijf- 
dromy  The  one  is  the  popular,  the  other  the  chemical  equivalent^  term. 
All  arsenic  acid,  according  to  the  formula  for  its  preparation,  contained 
in  different  phannacopoeiCB,  is  anhydrous ;  but^  m  fact,  it  is  seldom,  if 
ever,  so  prepared  as  to  cease  to  be,  to  a  certain  extent^  hydrated.  Ac- 
cording to  the  most  accurate  experiments  of  the  French  chemist,  Kopp 
— whose  work  was  given  in  evidence — it  would  seem  that  arsenic  acid, 
if  heated  to  a  red  heat,  throws  off  all  its  water  of  hydration,  but,  at  the 
same  time,  becomes  an  arseniate,  and  ceases  to  be  an  acid.  According 
to  the  degree  of  heat  to  which  it  is  subjected,  it  retains  more  or  less  of 
water  of  hydration.  Prom  the  evidence,  it  would  seem  that  arsenic 
acid,  as  an  article  of  commerce  at  the  time  when  this  patent  was  granted, 
was  usually  so  prepared  as  that,  when  sold,  it  was  found  to  contain 
from  12  to  15  or  16  per  cent,  of  water  of  hydration ;  and  the  defendants 
insist  that  the  patentee  must  be  considered  to  have  known  this  &ct, 
and,  therefore,  to  have  used  the  adjective  "  dry  "  to  denote  that  it  must 
be  "  anhydrous  "  in  a  greater  degree  than  was  usually  the  case  with 
arsenic  acid  of  commerce. 

It  further  appears,  from  the  evidence,  that  no  good  result  could  be 
obtained  from  using,  in  the  manner  directed  by  ilie  patent,  arSenio  acid 
that  contained  less  than  12  or  14  per  cent,  of  water  of  hydration ;  but 
there  is  some  evidence  to  show  that,  with  that  Quantity  of  water  of 
hydration,  a  beneficial  result  would  be  obtained  The  defendants, 
therefore,  insist  that  the  effect  of  the  direction,  to.  ffke  dry  aneuia 
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acid,  iRTould  nftturally  be  to  mislead  the  workman  usiug  the  patent,  and 
induce  him  to  betieye  that  the  imperfect  results  obtained  from  the  or- 
dinary arsenic  acid  were  attributable  to  its  not  being  eufficientlj  anhy- 
drous ;  and  thus  he  would  be  led  awaj  in  a  direction  opposite  to  that 
in  which  the  true  practical  discovery  lies,  and  which  is,  probably,  em- 
bodied in  the  subsequent  patent  of  De  Laire  and  Girard,  granted  in 
1860.  On  the  contrary,  the  plaintiffs  insist  that  "  dry  arsenic  acid  " 
was,  at  the  time  of  the  patent,  the  well-known  denomination  of  com- 
mercial arsenic  acid — which  means  that  it  was  commonly  bought  and 
sold  under  that  name.  The  Vice-Chancellor  appears  to  have  been  of 
this  opinion,  but  I  cannot  find  any  evidence  that  arsenic  acid  was,  at 
the  time  of  the  patent,  ever  labelled,  sold,  or  invoiced  under  the  name 
of  "  dry  arsenic  acid."  On  the  contrary,  there  is  some  evidence  that 
if  the  article  had  been  asked  for  under  the  name  of  dry  arsenic  acid, 
the  seller  would  not  have  undertaken  to  sell  it  as  answering  that 
description. 

Upon  a  review  of  the  arguments  and  the  evidence,  I  cannot,  on  this 
point,  accept  the  contention  of  either  side.  "  Dry  "  is  not  synonomous 
with  "  anhydrous."  When  used  in  its  ordinary  sense,  ps  opposed  to 
*' wet,'*  it  means  physically  dry,  or  dry  to  the  touch ;  and  many  things 
are  dry  superficially  to  the  touch,  which  contain  a  great  deal  of  water 
of  combination.  IS^ow,  it  is  a  property  of  arsenic  acid,  that  it  readily 
imbibes  moisture  firom  the  atmosphere,  and  becomes  deliquescent; 
but  when  in  a  state  of  deliquescence,  it  is  moist  and  clammy  to  the 
touch,  and  would  not  be  solid  or  physically  dry.  In  putting  a  con- 
struction, therefore,  on  this  part  of  the  specification,  I  do  not  attribute 
to  the  word  "  dry  "  the  technical  scientific  meaning  of  anhydrous,  but 
take  it  in  its  ordinary  and  popular  meaning  of  dry  to  the  touch,  or  dry 
externally,  and;which  makes  the  passage  amount  to  a  direction  to  take 
the  powder  of  the  arsenic  acid  in  a  solid  or  physically  diy  condition — 
and  not  in  a  state  .of  deliquescence.  The  plaintiff,  Nicholson,  states  in 
his  evidence,  that  the  word  dry  was  used  in  order  that  the  proper  pro- 
portion of  acid  might  be  more  readily  ascertained,  and  he,  therelore, 
construes  the  worc&  as  meaning  physically  dry.  It  is  true  that  the 
direction  resulting  from  this  construction  of  the  word  "dry"  will  be  of 
no  use,  but  rather  the  contrary,  in  the  profitable  working  of  the  inven- 
tion ;  but,  inasmuch  as  I  have  already  found  it  proved,  that  the  ordinary 
arsenic  acid  of  commerce,  when  used  in  the  state  of  a  dry  powder,  in 
which  it  was  and  is  commonlv  sold,  would  produce  a  beneficial  result, 
this  addition  of  the  word  "dry"  would  not  affect  the  working  of  the 
patent.  I  should  not,  therefore,  have  been  of  opinion  that  this  objection 
was  fatal  to  the  patent,  but  the  other  objection  I  hold  to  be  fatal. 

I  must,  therefore,  reverse  the  order  of  the  Vice-Chancellor,  and,  with 
some  reluctance,  pronounce  the  patent  to  be  bad  and  void  in  law. 

Cases  of  this  nature  frequently  give  rise  to  complaints  of  the  state  of 
the  law.  It  is,  therefore,  right  to  point  out  how  entirely  the  plaintifi''s 
fiulure  has  arisen  from  not  availing  himself  of  the  salutary  provisions 
of  the  existing  statutes.  The  provisional  specification  proves  that  a 
valuable  discovery  had  been  partially  made,  but  not  matured  :  and  that 
the  true  conditions  on  which  it  might  become  an  invention  of  practical 
utility  had  not  been  ascertained.  Six  months  are  allowed  by  the  law 
for  maturing  the  invention  and  accurately  ascertaining  and  stating  it ; 
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but  in  tbis  case  tbere  does  not  appear  to  bave  been  any  attempt  by  tbe 
patentee  to  improve  bis  knowleoge ;  for  tbe  complete  specification  is  a 
mere  repetition  of  the  provisional.  Lastly,  tbe  inefficiency  of  tbe  cold 
process,  and  the  dangerous  language  of  tbe  specification,  must  bave 
been  known  long  prior  to  this  suit,  and  yet  tbere  wns  no  attempt  to 
remove  tbe  objection,  as  might  easily  bave  been  done  by  a  disclumer 
under  tbe  statutes. 

Beverse  the  order  of  the  Vice-chancellor ;  dissolve  the  injunction ; 
declare  that  this  court  doth  find  and  determine  that  the  patent  is  bad 
and  void  in  law ;  let  tbe  costs  before  tbe  Vice  Chancellor  and  of  this 
beari]^  be  costs  in  the  cause ;  let  the  cause  be  transferred  from  tbe 
yice-Cbancellor*s  paper  to  me,  and  be  beard  before  me  on  all  that 
remains  to  be  disposed  of  on  tbe  first  day  of  my  sitting  after  the 
present  term. 

Sib  Fitzbot  Ejsllt: — ^May  I  be  permitted  to  ask,  does  your  lordship 
dispose  of  the  particular  issues? 

The  LoBD  Chahcxllob  ; —  I  am  vei^  sorry,  Sir  Fitzroy  Kelly,  to 
bave  found  that  cumbrous  and  inconvenient  practice  introduced  into 
this  court.  I  should  have  very  much  preferred  a  practice  which  now, 
with  tbe  ezperieoce  of  five  or  six  cases  of  great  importance  and  great 
weight,  has  uniformly  been  found  to  be  the  only  thing  required  — 
namely,  first  to  deteimine  the  validity  of  tbe  specification.  It  is  quite 
an  idle  thing  to  go  into  tbe  issues  of  want  of  novelty  and  infringement, 
and  the  other  issues  which,  following  the  example  at  law,  have  here 
been  raised.  I  find,  therefore,  gener^ly  that  the  patent  is  void  at  law. 
On  that  will  follow,  perhaps,  an  order,  dismissing  the  bill  entirely. 
That  must  be  tbe  subject  ot  an  ulterior  application,  and  it  is  for  that 
reason  I  direct  it  to  be  in  tbe  paper. 


^robisimtnl  groteclions  (Sranfctr. 

[Cmm  til  which  a  Full  Specification  has  been  deposited,^ 


r 


1864.  lington-strcet,  iin|id.  apniinitus  fo 
ndministering  douches  nnd  injection* 

3099.  Gtorge  Washington  Beldinff,  of  with  continuous  and  continual  jet, — 

Cbcapside,  and  David  Emory  Uol-  n  communication.-^Dfcemder  27/A. 

roan,  of  Sloane- street,  impts.  in  ma-  .gg. 

cbincry  designed   for  shaping  and  looo. 

pressing  straw  bats,  bonnets,   and  54.   Horatio    Ames,    of  Connecticut, 

other  articles,— a  communication.—  U.S.A.,  \m\id,  method  of  construct- 

December  I4th,  ing  ordnance  or  cannon  of  irronght- 

3216.  William  Edward  Gedge,  of  Wei-  iron, —January  6th. 

Cases  in  which  a  Proviiiotial  Specification  has  been  deposited. 

1864. 
2062.   rredcrich  Kreuz,  of  Barmen,     2082.    George  Parsons,  of  Martock, 
Prussia,  impts.  in  the  manufacture         Somersetshire,  impts.  in  machines  fot 
of  crinolines,  dresses,  mantles,  and         sceiling  and  breaking  ilax.— i4«^Mf 
other  sudi  Uke  articles  of  wearing         23rd, 
Sip^rel^Auffust  I9th.  2160.    Margaret  Barland,  of  Moant- 
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ftreet,  GrosTenor-tquare,  iropts.  in 
obUuniDg  motire  power,  and  in  ap- 
plying the  same  to  the  propulsion  of 
shipa  or  vessels  constructed  therefor, 
and  to  other  useful  purposes»—a  com- 
munication.— September  2nd, 

2164.  Charles  William  Staiulish,  of 
King's-road,  Chelsea,  impd.  apparatus 
for  Miiiing  eggs. — September  drd. 

2179.  John  Smith,  of  Nottingham, 
impU.  in  samg  shipa  or  other  Tes- 
sels  from  sinking. — September  Sih, 

2196.  George  Beikon,  of  Manchester, 
impts.  in  machiaery  or  apparatus  for 
rolling  wire  rods  and  wire.— 5q>/em- 
berStk, 

2582.  Washington  Michael  Ryer,  of 
Paris,  impts.  in  iron-clad  vessels, 
and  other  apparatus  for  convening 
and  exploding  snhmarine  ezplosivea. 
—Ocfo^er  19M. 

2605.  Laurent  Paviola,  of  La  CioUt, 
France,  impd.  anti-saline  coating, 
chiefly  applicable  for  presenring 
from  corrosion  and  incrustation  the 
boilers  and  pipes  of  marine  steam 
engines. — October  2\»t, 

2655.  Peter  Armand  le  Comte  de  Fon- 
tainemoreau,  of  Paris,  impts.  in  the 
manufacture  of  spectacle  frames, 
and  in  the  machinery  employed 
therein, — a  communication. — OctO' 
ber  26tk. 

2684.  Bezer  Richmond  Keith,  of  In- 
gram-court,  Fenchurch-street,  arti- 
cle of  fiurinaceous  food,— a  commu- 
nication.—Oe/o6er  29M. 

2745.  Henry  Valentine  Scattergood, 
of  Albany,  U.S.A.,  impts.  in  cotton 
gins. — liwember  bth, 

2/88.  James  Alexander  Manning,  of  the 
Inner  Temple,  impts.  in  the  collection 
and  treatment  of  night  soil. — Novem- 
ber lOtk. 

2808.  Wiltiam  Edward  Gedge,  of  Wel- 
lington-street, impd.  sanatory  toilet 
apparatus, — a  communication.^- ^To- 
vember  IIM. 

2863.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  printing 
machinery,  —  a  communication. — 
November  \6th, 

2869.  Robert  Green  Grimes,  of  St. 
George-street,  impts.  in  the  con- 
struction and  arrangement  of  the 
works  and  cases  of  beer  eogines.— 
November  \7th. 

2892.  John  GarreU  Tongue,  of  South- 


ampton-buildings, impts.  in  fire- 
arms, and  in  cartriclgea  for  the 
same ;  also  in  the  motle  of  mounting 
bayonets  thereon, — a  communica- 
tion.— November  19M. 

2912.  Jacob  Snider,  jun.,  of  Sullivan 
County ,  Pen  nsy  I  vania,  U .  S.  A .,  impts. 
in  breech-loading  Bre-arms.— <Not7tfm« 
ber  22nd, 

2920.  Gustave  Maillard  de  Bayelt  and 
Joseph  Emilc  Yigoul^te,  of  Nelson- 
square,  irap<l.  method  of  com|iound- 
ing,  by  agglomeration,  artificial  fuel. 
^November  23rrf. 

2933.  James  Eastwood,  of  Blackburn, 
and  William  Wadsworth,  of  Man- 
chester, impd.  means  or  method  of, 
and  apparatus  to  be  employed  for, 
''finisnmg"  cotton   pieces  in  the 

2943.  Richard  Archibald  Broomnn,  of 
Fleet-street,  impd.  lighting  ooropo- 
sition,  and  an  impd.  apparatus  for 
lighting,  together  with  the  employ- 
ment of  pyrophorous  materials  for 
the  Fighting  of  cigars,  pi  pes,  and  other 
articles, — a  communication. 

The  above  bear  date  November  24th, 

2954.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  hasp  locks, — a 
communication. — November  2Bth. 

2966.  John  Henry  Johnson,  of  Lincoln's- 
inn-fields,  impts.  in  the  mode  of,  and 
apparatus  for,  stopping  bottles, — a 
communication. 

2967.  Samuel  Solomon  Maurice,  of 
Watling-street,  impt.  in  collars  for 
the  neck, — a  communication. 

The  above  bear  date  November  2Sth, 

29/4.  Vincent  G4che,  of  Nantes,France, 
impd.  system  of  paving, — November 
29th. 

2982.  Edmund  Winder  Otway,  of 
Reading,  impts.  in  machinery  for 
ginning  or  cleaning  cotton. — Novem- 
ber  30th. 

2993.  John  Soper,  of  Momington- 
road,  St.  Pancras,  impts.  in  the 
means  of  raising  and  lowering 
weights,  applicable  to  Venetian 
blinds,  curtains,  and  other  purposes. 

2995.  Thomas  Harris,  of  Calne,  Wilt- 
shire, impiL  method  of  constructing 
rooms  or  places  for  curing  and  pre- 
serving meat  or  other  perishable 
articles, — ^a  communication. 
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2996.  Jficob  Taylor,  of  Oldham,  imptfl. 
in  propellers  for  ships  and  vessels. 

2997.  Julius  Sax,  of  Great  Russell- 
street,  impt.  of  electric  fire  buttons 
and  indicators,  capable  of  being 
used  in  private  houses,  public  places, 
on  boara  ships,  and  on  railways. 

2998.  Christopher  Binks,  of  Paris, 
impts.  in  separating  sulphur  from 
coal  and  coke. 

2999.  Joseph  Neat,  of  Southampton, 
impd.  mechanical  hair  brush. 

3000.  Frederick  Charles  Rein,  of  the 
Strand,  impd.  apparatus  by  the  use 
of  which  any  sound  will  become 
inaudible  to  the  wearer. 

3001.  Thomas  Wilson,  of  Birmingham, 
impts.  in  breech-loading  fire-arms, 
and  in  cartridges  for  fire-arms  and 
ordnance. 

3002.  Charles  Smith,  of  Brinscombe, 
Glottcestershire,andWilliamFletcher, 
of  Bath,  impts.  in  casks. 

Tie  above  bear  date  December  l*^ 

3004.  Samuel  Parker  Kittle,  of  Brook- 
lyn, New  York,  U.S.A.,  impts.  in 
folding  spring  mattresses. 

3006.  William  Clark,  of  Chancery-Iauc, 
impts.  in  the  means  and  apparatus 
employedforactuatingrailway  brakes, 
—a  communication. 

3008.  William  Pollock,  of  Glasgow, 
impts.  in  the  manufacture  of  textile 
fabrica,  and  in  the  machineiy  or  ap- 
paratus connected  therewith. 
Tie  above  bear  date  December  2nd. 

3010.  Edward  Bevan,  of  Birkenhead, 
and  Abel  Fleming,  of  Liverpool, 
impt.  in  the  construction  of  bottles, 
jars,  and  like  vessels  of  capacity,  and 
impd.  means  for  securing  or  fasten- 
ing corks  and  other  stoppers  therein. 

3012.  John  Kennedy  Crawford,  of 
Glasgow,  impts.  in  producing  orna- 
mental fabrics. 

3014.  Richard  Archibald  Brooman,  of 
Fleet- street,  impd.  comb  or  orna- 
ment for  the  back  of  the  heads  of 
ladies,— a  communication. 

3016.  John  William  Proffitt,  of  Lin- 
ooln's-inn-fields,  impts.  in  railway 
mrriage  and  passenger  signals. 

3017.  John  Gottlieb  Ulrich,  of  Well- 
close-square,  impts.  in  the  means 
and  contrivances  employed  in  the 
packing,  conveying,  and  storing  of 


gunpowder  and  other  explosive  ma- 
terials, to  prevent  the  accidental 
explosion  thereof. 
3018.  Charles  William  Siemens,  of 
Great  George-street,  impts.  in  appa- 
ratus for  the  production,  purifica- 
tion, and  combustion  of  gases  for 
heating  purposes. 

The  above  bear  date  December  3rd, 

3020.  John  Gano  Winter,  of  Chester, 
impts.  in  revolving  retorts,  and  in 
the  mode  of  applying  heat  to  the 
same;  designed  for  producing  oil 
from  coals,  shales,  can  pels,  and 
other  substances,  or  for  distilling  oils. 

3021.  Henry  Wilson,  of  Stockton- 
upon-Tees,  impts.  in  pumps. 

3022.  Richard  Tye,  of  Birmingham, 
impts.  in  sliding  gasaliers,  gas  pen- 
dants, and  gas  lamps. 

3024.  Richard  Shaw,  of  Patricroft, 
impd.  arrangements  for  locking  and 
unlocking  the  doors  of  railway 
carriages. 

3026.  William  Ckrk,  of  Chancery-lane, 
impts.  in  fire-arms,  cartridges,  and 
cannon,  and  in  an  impd.  method  of 
fixing  the  bayonets  of  fire-arms, — a 
communication. 

3028.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  hand 
stamps, — a  communication. 

The  above  bear  date  December  5ih. 

3030.  Thomas  Atkins,  of  Fleet-street, 
combining  apparatus  used  for  regu- 
lating, adjusting,  and  indicating  the 
supply  and  flow  of  hydro-carbon  and 
other  gases  and  vapours  with  impd. 
apparatus  for  effecting  the  perfect 
carburatlon  and  purification  of  such 
gases  and  va|iours,  for  illuminating 
and  other  purposes ;  and  for  impts. 
in  the  construction  of  the  apparatus 
for  effecting  the  same. 

3032.  Alexandre  BlamiK>il,  of  Paris, 
impd.  smoke-consuming  apparatus, 
applicable  to  the  boilers  of  locomo- 
tives and  stationary  engines. 

3034.  William  Edward  Ge^,  of  Wel- 
lington-street, belt  and  impd.  sana- 
tory apparatus  for  female  use,— a 
communication. 

3036.  George  Dixon,  of  the  City, 
impts.  in  the  manufacture  of  ruche 
for  chenille  and  upholsterer^t'  trim- 
mings. 
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3038.  Thomaa  Archer,  Jan.,  of  Gates- 
head-OD-Tyney  impd.  machine  or 
apparatus  for  crushing  or  breaking 
stone,  ores,  or  other  similar  hard 
substances. 

3040.  Arthur  Henry  Robinson,  of 
DubUn,  combined  stretcher- bed, 
cushion,  and  wrapper,  for  use  in 
railway  and  other  travelling  carriages. 

3041.  William  Clark,  of  Chancery-lane, 
impts.  in  apparatus  for  the  manufac- 
ture of  boots  and  shoes, — a  commu- 
nication. 

3044.  Matthew  Piers  Watt  Boulton, 
of  Tew-park,  Oxfordshire,  impts.  in 
obtaining  motive  power  from  aeriform 
fluids  and  from  liquids. 

3045.  Edward  Thomas  Hughes,  of 
Chancery-lane,  impts.  in  treating 
aniline  colors  for  dyeing  and  print* 
ing, — a  communication. 

3046.  Richard  Richardson,  of  Lowd- 
ham,  Nottinghamshire,  impts.  in  the 
manufacture  of  felt. 

Tie  above  btar  date  December  6th. 

3050.  Albert  Surflen,  of  South-crescent, 
Bedford-square,  impd.  washing  and 
scrubbing  compound. 

3051.  Alfred  Albert,  of  Paris,  impd. 
stamping  apparatus. 

3052.  William  Husband,  of  Hayle, 
Cornwall,  and  Joseph  Quick,  jun., 
of  Sumner-street,  Southwark,  impts. 
in  steam  boilers. 

3053.  Martjn  John  RoberU,  of  Pen- 
darren,  Brecknockshire,  impts.  in 
means  or  apparatus  for  preparing, 
spinning,  doubhng,  and  winding 
wool,  cotton,  and  other  fibrous 
substances. 

3054.  Andrew  Smith,  of  Mauchline, 
Ayrshire.  N.B.,  decorating  japanned 
ware  and  articles  of  furniture  with 
paper  or  other  material,  printed  or 
ornamented  in  various  colors. 

Tke  above  bear  date  Deeeinber  7th, 

3056.  Henry  Wilson,  of  Stockton-upon- 
Tees,  impts.  in  apparatus  for  inject- 
ing tallow  or  other  lubricant  into 
st^m  boilers,  cylinders,  and  steam- 
tight  vessels;  likewise  for  regulating 
the  flow  thereof. 

3057.  Charles  Oliver,  of  Old  BoswelU 
conrt,  impts.  in  apparatus  for  sound- 
ing bells  on  lighthouses,  alarm  bells 
pji  public  and  private  bnildin^s,  ax)d 


for  bells  in  chapels  and  places    of 
worship. 
3053.  John  Norton,  of  Bray,  Wicklow, 
Ireland,  impts.  in  the  construction  of 
bows  used  by  archers. 

3059.  Edward  Myers,  of  Millbank- 
row,  Westminster,  impts.  in  wet  gas 
meters. 

3060.  Charles  Crockford,  of  Holywell, 
Flintshire,  impts.  in  traction  on  rail- 
ways, more  especially  adapted  to 
steep  ^dients. 

306-.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  apparatus  for 
cooling  and  freexing, — a  oommuni* 
cation. 

The  above  bear  date  December  8th. 

3064.  John  Henry  Johnson,  of  Lincoln's- 
inn-fields,  impts.  in  apparatus  for 
facilitating  the  starting  of  railway 
and  other  carriagea  and  waggons, — a 
communication. 

3066.  Thomas  Humphrey  Roberts,  of 
Plymouth,  impts.  in  apparatus  for 
retarding  and  stopping  carriages. 

The  abote  bear  date  December  Dth. 

3067.  John  Holly,  of  Regent-street 
North,  Blackwall,  impd.  mechanical 
arrangements  or  appliances  for  ena- 
bling the  guard  of  a  railway  train  to 
keep  all  the  carriage  doors  closed 
until  the  train  is  brought  to  a  stand- 
still, and  then  disengage  them  all  at 
once. 

3069.  Angelo  James  Sedley,  of  Con- 
duit-street, impts.  in  construction  of 
bridges. 

3070.  Laiarus  Morgenthan,  of  Basing- 
hall-street,  impts.  in  preparing  to- 
bacco for  the  manufacture  of  cigars, 
snuff,  and  other  purposes. 

3071.  John  Vaughan,  of  the  Middles- 
bro'  and  Cleveland  Iron  Works, 
Yorkshire,  impts.  in  heating  the 
blast  for  furnaces  in  the  manufacture 
of  iron. 

T&e  above  bear  date  December  lOth. 

3072.  George  Rooper,  of  Lineoln's- 
inn-fields,  impts.  in  cross-cut  and 
other  saws, — a  communication  • 

3073.  John  Ramsbotlom,  of  Crewe, 
impts.  in  the  manufacture  of  steel 
and  iron,  and  in  the  apparatus  em- 
ployed therein. 

30^4.   Thoma9  Wood,  of  LiTerpool, 
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impCi.  in  means  or  ftppftrntui  for  com- 
municating and  signalling  on  railway 
trains,  and  fur  securing  the  doors  of 
the  carriages. 

3075.  Edward  Brooke  the  younger,  of 
Huddersfieldj  impt.  in  the  manufac- 
ture of  glass-house  pots. 

3076.  Richard  Archibald  Brooman,  of 
Fleet-street,  method  of  ornament- 
ing fabrics, — a  communication. 

3077.  Alexander  Moncrieff,  of  Edin- 
burgh, impts.  in  mounting  onlnance, 
and  in  the  machinery,  apparatus,  or 
means  connected  therewith. 

3078.  Robert  Mathers,  of  Leeds,  impts. 
in  sawing  machinery. 

The  above  bear  date  December  12/A. 

3080.  Frederick  George  Mulholland,  of 
Essex-street,  Strand,  impts.  in  puri- 
fying rosin  or  other  substances  of  a 
similar  kind  and  character. 

3081.  William  Bridges  Adams,  of  Hol- 
ly-mount, Hampstead,  impts.  in  rail- 
ways and  tramways. 

3082.  Richard  Helsby  Johnson,  of  £c- 
cleston,  Lancashire,  impts.  in  the 
coastniction  of  ^lass-makers'  "pots,'' 
and  in  the  application  of  heat  to  the 
materials  or  glass  ''metal"  con- 
tained therein. 

3083.  Charles  Kendall,  of  High-street, 
Whitecbapel,  impts.  in  atmospheric 
railway  breaks  and  communications. 

3084.  Richard  Archibald  Broom  an,  of 
Fleet-street,  impts.  in,  or  a  new  or 
impd.  composition  for,  preserving 
and  ornamenting  stone,  wood,  and 
other  substances,  ^a  communication. 

3085.  Arthur  Brittlebank,  of  Botiers- 
court,  Tottenham-court-road,  impts. 
in  apparatus  used  when  brushing 
the  human  hair. 

3086.  William  Henry  Cullingford,  of 
Phillimore  -  gardens,  Kensington, 
impts.  in  thermometers. 

3087.  Alfred  Pemberton,  of  Ecdes, 
and  John  Ford,  of  Salford,  impts.  in 
apparatus  for  effecting  the  drag  in 
throstle  spinning  and  doubling. 

3088.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  solar  time-pieces, 
—a  communication. 

3089.  George  Elliott,  of  Hull,  impd. 
means  of,  and  apparatus  for,  working 
capstans  on  ship  board  and  elsewhere. 

The  oftove  bedr  date  December  I3th. 


3090.  Edmund  Winder  Otwav,  of  Read- 
ing, impts.  in  roller  gins  for  ginning 
or  cleaning  cotton, 

3091 .  Joseph  Barusley,  of  Hales  Owen, 
Worcestershire,  impts.  in  the  manu- 
facture of  solid  and  seamless  metal 
tubes,  gun  barrels,  and  artilleiy,  and 
for  machinery  to  be  used  in  the 
same. 

3092.  Charles  Hancock,  of  West-street, 
Smithfteld,  and  Stephen  William 
Silver,  of  Bishopsgate-street,  impts. 
in  electric  insulation. 

3093.  Charles  Hancock,  of  Wcat- 
street,  Smith6eld,  and  Stephen  Wil- 
liam Silver,  of  Bishopsgatc-atreet, 
impts.  in  color  printing. 

3094.  Charles  Hancock,  of  West-street, 
Smithfield,  and  Stephen  William 
Silver,  of  Bishopsgate-street,  manu- 
facture of  sheets  and  surfaces  for 
designs  and  ornamental  purposes. 

3095.  Jacob  Baynes  Thompson,  of 
Rothwell-street,  Regenf  s-park-road, 
impts.  in  coating  iron  and  steel  with 
silver,  gold,  platinum,  or  palladium  ; 
and  in  ornamenting  articles  with 
such  metals. 

3096.  Herbert  Taylor,  of  Mark-lane, 
impts.  in  the  manufacture  of  ruffles, 
frills,  and  gathered  fabrics,  and  in 
the  machinery  or  apparatus  employed 
therein, — acommmunication. 

3097.  Joseph  Crowley,  of  West  Brom- 
wich,  impts.  in  moulds  for  casting 
hollow  ware  and  other  articles. 

3098.  William  Wharldall,  of  Pontefract, 
impd.  machinery  or  apparatus  for 
the  manufacture  of  liquorice  cakes ; 
applicable  also  to  the  manufacture 
of  other  cakes  or  lozenges  made  of 

glastic  materials. 
0.  John  Garrett  Tongue,  of  South- 
ampton-buildings, impts.  iu  the  con- 
struction of  watches  or  other  similar 
time-keepers, — a  communication. 

3101.  Peter  Frederick  Lunde,  of  Jewnr- 
street,  Aldgate,  impd.  apparatus  for 
obtaining  extracts  from  vegetable 
substances. 

3102.  Astley  Paston  Price,  of  Lin- 
coln's-inn-fields,  impts.  in  obtaining 
carbonic  acid  gas. 

3103.  Cowper  Phipps  Coles,  of  Ventnor, 
Isle  of  Wight,  impts.  m  apparatus 
for  working  and  loading  ordnance. 

3104.  Samuel  Hood,  of  King  William- 
streety  impd.  method   pf  aecuring 
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coal  plates,  applicable  to  the  securing 
of  i^lazed  area  gratings,  trap  doors, 
and  other  similar  covers. 
3106.  James  Leeming,  John  Leeming, 
and  John  Lister,  of  Bradford,  impts. 
in  the  Jacquard  machine. 

3106.  George  Kent,  of  High  Holborn, 
impts«  in  apparatus  for  cleaning  and 
polishing  knives. 

3107.  Antoine  Francis  Jein  Claudet, 
of  Gloucester-road,  Regent's-park, 
impts.  in  photo-sculpture. 

The  above  hear  date  December  \4th. 

3106.  John  Anthony  Pols,  of  Nye*s 
Wharf,  Old  Rent-road,  impts.  in  ob- 
taining purified  or  refined  oils,  and 
in  obtaining  oil  cakes  for  cattle  food 
and  foots  iiserul  for  soap  making. 

310}>.  Alexander  Richard  Croucher,  of 
Wellclose-si^uare,  impts.  in  appara- 
tus for  facilitating  communication 
between  passengers  and  guards  tra- 
velling on  railways' 

3110.  Charles  Hancock,  of  West-street, 
Smithfield,  and  Stephen  William 
Silver,  of  Bishopsgate-street,  manu- 
facture of  certain  flexible  elastic 
waterproof  sheets,  surfaces,  com- 
pounds, and  substances,  and  the  ap- 
plication thereof  to  various  purposes. 

3111.  Peter  Armand  leComte  de  Fon- 
taincmoreau,  of  Paris,  impts.  in  the 
manufacture  of  gun  barrels,— a  com- 
munication. 

3112.  Stephen  Pettit,  of  Canterbury, 
impts.  in  en^nes  or  apparatus  for  ob- 
taining motive  power. 

31 13.  William  Clark,  of  Chancery-lane, 
impts.  in  the  decoration  of  walls, 
pavements,  and  other  surfaces  in  ce- 
ment, concrete,  and  other  substandes, 
a  communication. 

The  above  bear  date  December  \5th. 

3114.  William  Edward  Gedge,  of  Wel- 
liDgton-street,impts.in  steam  engines, 
—a  communication. 

3116.  John  Ellis,  of  North  Ormesby, 
near  Middlesborough-on-Tees,impts. 
in  furnaces  used  in  the  manufacture 
and  the  heating  and  melting  of  iron; 
which  impts.  are  also  appUcable  to 
other  furnaces. 

31 17.  Ste|)hen  Wastel  Hooper,  of  Fleet- 
street,  impts.  in  the  preparation  of 
the  surface  or  surfaces  of  parchment. 
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3118.  Richard  Archibald  Broomnn,  of 
Fleet-street,  impts.  in  machinery  ftir 
decorticating  or  for  separating  the 
kernel  from  the  shell  of  cotton  seeds, 
— a  communication. 

3119.  Francois  Auguste  Chevallicr,  of 
Paris,  impts.  in  panoramic  apparatus. 

3120.  George  Brown,  of  Poole,  Darset- 
shire,  impt.  in  the  construction  of 
cyhnders  used  in  the  manufacture  of 
articles  of  pottery,  such  as  pipes,  tiles, 
hollow  bricks,  and  the  like. 

3121.  James  White,  of  Dorchester, 
impts.  in  closets  and  commodes. 

3122.  William  McNaught,  of  Rochdale, 
impts.  in  machinery  fur  washing  and 
drying  wool  and  other  fibrous  ma- 
terials. 

3123.  William  Cotton,  of  Lough- 
borough, impts.  in  machinery  or  ap- 
paratus for  the  manufacture  of  looped 
fabrics. 

3124.  Arthur  Henry  Robinson,  of  Dub- 
lin, impd.  portable  bedstead. 

3125.  Michael  John  H»unes,  of  Bristol, 
impts.  in  the  construction  of  straps 
or  bands  employed  for  driving  ma- 
chinery. 

312<).     James  Lee  Norton,  of    Belle 
Sauvage-yard,  London,  and  William 
Ainsworth,  of    Stockport,  impts.  iu 
looms  for  weaving. 
The  above  bear  date  December  Idth, 

3127.  John  Garrett  Tongue,  of  South- 
ampton-buildings, impts.  in  pneuma- 
tic apparatus  for  raising  and  drawing 
off  liquids  and  gases, — a  communi- 
cation. 

3129.  Frederick  Cooke,  of  Denton, 
Lancashire,  impts.  in  machinery  or 
apparatus  to  be  employed  in  the 
manufacture  of  hats  or  similar  cover- 
ings for  the  head. 

3130.  Benjamin  Dobson, William  Slater, 
and  Robert  Halliwell,ofBultoii,impts. 
in  self-acting  mules  for  spinning  and 
doubling. 

3132.  Amherst  Hawker  Renton,  of 
Whitehall,    impts.    in    fire-arms. 

3131.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  liquid  meter, — a 
communication. 

3135.  Frederick  Price,  of  Gresford, 
Denbighshire,  impts.  applicable  to 
mills  for  grinding  corn  and  other 
substances. 

3136.  Hiram  Lyman  Hall,  of  West  Ham, 

ii 
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inptt.  in  the  mannfactiire  of  elaitie 
fabrics. 

3137.  Zebina  EaatniRn,  of  Bristol, impU. 
in  rails  or  trams  for  street  and  other 
ruads  or  ways,  in  wheels  to  run 
thereon,  and  in  the  working  parts  of 
carriages  or  waggons  to  be  used 
therewith. 

3138.  Walter  Howes  and  William  Bur- 
ley,  of  Birmingham,  impts.  in  lamps 
for  railway  and  other  carriages,  and 
in  connecting  lamps  to  carriages ;  a 
part  of  which  impts.  may  also  be  ap- 
plied to  handles  JPor  carriages. 

3139.  Henry  Davey,  of  Gunnislake, 
Cornwall,  impts.  in  steam  engines. 

7^0  above  bear  date  December  \7th. 

3141.  John  Arthur  Hopkins  and  Charles 
Culpiii,  of  St.  Ives,  impts.  in  ploughs 
and  apparatus  for  tilling  the  soil. 

3142.  William  Tate,  of  Horsley-hill, 
near  South  Shields,  impts.  in  armour, 
aud  in  making  and  applying  the  same 
for  protecting  wood  and  iron  ships  of 
war  and  batteries. 

3144.  Ernest  Swinarski,  of  Kreuszewo, 
Prussia,  impts.  in  breech-loading 
fire-arms. 

3146.  Charles  Wyatt  Orford,  of  Bir- 
mingham, impd.  apparatus  for  mea- 
suring water  and  otker  fluids. 

3146.  Sir  John  Gray,  of  Charlerille 
House,  Dublin,  impd.  taps  or  cocks 
for  regulating  the  flow  of  water  into, 
through,  or  from,  cisterns,  pipes,  and 
other  receptacles  or  conduits. 

3147.  Henry  Frederick  McKillop,  of 
Belvedere,  Kent,  impts.  in  composi- 
tions for  coating  or  covering  ships. 

3148.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  furnaces, — a 
communication. 

3149.  Sir  Francis  Blackwood,  of  South- 
sea,  impd.  apparatus  for  elevating  or 
lifting  shot  or  shell  to  the  fighting 
deck  of  vessels  or  in  batteries  of  war. 

3150.  John  Butchart,  Henry  Stroud, 
and  Samuel  Allen  Morrison,  of  North 
Shields,  impts.  in  reefing  and  stowing 
jib  sails  from  the  deck. 

3151.  Edward  Thomas  Hughes,  of 
Chancery- lane,  impts.  in  machineiy 
or  apparatus  for  making  laces,  braids, 
cordiugs,  and  edges,  ^a  communi- 
cation. 

3152.  Henry  James  Hogg  King,  of 
Cain's  Cross,  Stroud,  Hubert  jBUis 


Smith,  of  Upton  Bishop,  Hereford- 
shire, and  Joseph  Bennett  Howell,  of 
Sheffield,  impU.  in  the  slide  valves  of 
steam  engines,  and  in  apparatus  con- 
nected with  or  operating  the  slide 
Talves  of  steam  enginea. 
Tke  above  bear  date  December  \9th. 

3153.  David  Millar,  of  Greenock, 
impts.  in  apparatus  for  moving 
heavy  bodies. 

3154.  William  Edward  Gwlge,  of  Wel- 
lington-street, impd.  box  for  pre- 
serving velvets,  ribands,  and  simi- 
lar articles,— a  communication. 

31 55.  Henri  Druneau  and  Pierre  Laidet, 
of  Nantes,  France,  impd.  double  suc- 
tion pump,  suitable  for  pumping 
bilge  water  out  of  ships. 

3156.  Simon  Erastus  Pettee,  of  St. 
Mary's-terrace,  Paddington,  impts.  in 
means  or  apparatus  for  signalling 
between  passengers  and  guards  or 
others  in  charge  of  railway  trains. 

3157.  Peter  Cameron,  of  Paisley,  and 
Thomas  Bowman,  of  Glasgow,  impts. 
in  textile  fabrics,  and  in  the  ma- 
chinery or  apparatus  employed  for 
producing  the  same. 

3158.  George  Leach,  of  Leeds,  imnd. 
fastening  for  books,  pocket-boolcs, 
portfolios,  satchels,  bags,  writing 
cates,  and  other  analogous  articles. 

3159.  Thomas  Augustin  Grimston,  of 
Clifford,  Yorkshire,  impd.  apparatus 
to  be  used  with  breech-loading  fire- 
arms, so  as  to  render  them  available 
for  use  as  breech-loaders  or  munle- 
loaders,  as  may  be  found  convenient. 

3160.  Henry  Bird,  of  Cheltenham, 
impts.  in  treating  sewage  matters. 

3161.  Stephen  Pierre  Andr^  de  Bro- 
calde  d^Eltiza,  of  Leicester-square, 
impd.  manufacture  of  artificial  ma- 
nure. 

316*2.  William  Maynes.of  Levenshulmt% 
near  Manchester,  impd.  picker  band 
used  in  looms  for  weaving. 

3163.  Jos^  Puig  y  Llacpstera,  of  the 
Strand,  impts.  in  machinery  for  spin- 
ning cotton  and  other  fibrous  ma- 
terials,—a  eommunieation. 

The  above  bear  date  December  20th. 

3164.  Henry  Alfred  De  firion,  jun.,  of 
Welbeck-street,  impd.  varnish  for 
protecting  and  preserving  metals, 
such  aa  polished  steel,  silver  plate. 


Digitized  by 


Google 


'^'SC'--] 


NEWTON  a    LONDON   JOURNAL  OP   AKT8. 


128 


silver-plated  and  electro-opiated  arti- 
cles, trom  ozidatioii,  corrosion,  and 
from  the  effects  of  damp  or  the  action 
of  sulphuretted  hydrogen,  and  im- 
proved liquids  forcleaoingand  bright- 
ening said  articles. 

3166.  Joseph  Westwood,  jun.,  of  Bow, 
impts.  in  iron  bridges. 

3167.  Charles  Edward  Bryant  and 
Samuel  Middleton,  of  Greek-street, 
Soho,  tmpd.  mechanical  apparatus 
for  brushing  the  hair. 

3168.  Charles  Grey  Hill,  of  Nottingham, 
impts.  in  machinery  or  apparatus  em- 
ployed in  the  manufacture  of  bonnet 
and  cap  fronts,  rouches,  and  millinery 
or  other  trimmings,  and  in  the  manu- 
facture and  production  of  the  same. 

316SI.  Michael  Henry,  of  Fleet-street, 
impts.  in  governors, — a  communica- 
tion. 

3170.  Frederick  Tolhansen,  of  Paris, 
impd.  method  of  aggregating  coal- 
dnst, — a  communication. 

3171.  John  Ramsbottom  and  Thomas 
BUckbnm,  of  Blackburn,  impts.  in 
the  construction  of  hydraulic  and 
other  engines  fur  obtaining  mo- 
tive power,  and  for  compressing  and 
measuring  fluids. 

3172.  John  William  Cowles  Brewer,  of 
Ring's  Holm,  Gloucestershire,  and 
William  Warren,  of  Cheltenham, 
im|Nl.  apparatus  for  facilitating  com- 
munication by  signals  between  dif- 
ferent parts  of  a  railway  train ;  parts 
of  which  apiwratus  are  also  applica- 
ble to  other  purposes. 

3173.  Louis  Rudolph  Bodmer,  of 
Thavies'-inn,  impts.  in  the  mode  of 
working  hydraulic  presses,  cranes, 
lifts,  aud  other  machinery  and  appa- 
ratus actuated  by  water  pressure,  and 
in  machinery  and  apparatus  connected 
therewith, — a  communication. 

3175.  John  Henry  Johnsun,  of  Lin- 
coln's-inn-fiehls,  impts.  in  photogra- 
phic apparatus, — a  communication, 

31/6.  James  Hargreaves,  of  Ashton- 
under-Lyne,  impts.  in  looms  for 
weaving. 

The  above  bear  date  December  2\8t, 

3178.  Henry  Edmonds,  of  Gusnort, 
impts.  in  the  construction  of  ■  lamp 
feeders  and  other  vessels  from 
which  fluid  is  poured  out  through 
tubular  spouts. 


3180.  Jonathan  Gnindy  Aram,  of 
Bradford,  impd.  mode  of  lighting 
household  and  other  fires. 

3181.  Charles  George  Wilson,of  Grace- 
church-street,  impts.  in  machinery 
for  pressing  cotton  or  other  eUstio 
substances. 

3182.  James  Byrne,  of  Dublin,  impts. 
in  governors. 

3184.  Robert  Luke  Howard,  of  Upper 
Wbitecross-street,  and  John  I^ugh- 
lish,  of  Reading,  impts.  in  apparatus 
for  making  aerated  bread. 

3185.  James  Gillespie,  of  Garnkirk, 
Lanarkshire,  impd.  construction  and 
manufacture  of  retorts,  crucibles, 
glasshouse  pots,  and  other  similar 
vessels,  and  in  the  means  and  appa- 
ratus employed  therein. 

TAtf  above  bear  date  December  22nd, 

3186.  James  Brou^^hton  Edge  and 
Enoch  Hird,  of  Bolton,  impd.  size 
or  adhesive  mixture  to  be  used  in 
the  process  of  finishing  ootton  heald 
aud  other  double  yams,  and  in  the 
machinery  or  apparatus  employed 
therein. 

3 187.  Thomas  Pinfold  Hawkins,  of  Bir- 
mingham,  impts,  in  fencing  and  other 
staples. 

3188.  George  HaseItine,of  Southamp- 
ton-buildings, impts.  in  machinery 
for  manufiicturing  metallic  nuts, — a 
communication. 

3189.  Emile  Taconet,  of  Paris,  impts. 
in  looms,  by  the  acldition  of  one  or 
more  reeds  to  the  ordinary  reed,  to 
facilitate  the  division  of  the  warp 
during  the  weaving. 

3191.  James  Paterson,  of  Dundee, 
N.B.,  impts.  in  the  treatment  of 
jute  and  other  fibrous  substances, 
and  in  the  machinery,  apparatus,  or 
means  connected  therewith. 

3192.  John  Bethell,  of  King  William- 
Street,  impts.  in  preserving  wood. 

3193.  John  Francis  Wheeler,  of  Ryde, 
Isle  of  Wight,  impd.  combined  porta- 
ble inkstand,  pen,  and  pencil  holder. 

3194.  Thomas  Fagg  and  Jesse  Fagg, 
of  Panton-street,  impts.  in  the 
manufacture  of  boots  and  shoes. 

3195.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  coke  ovens, — 
n  communication. 

3196.  Richard  Archibald  Brooman, 
of  Fleet-street,  impts.  in    portable 
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fire-arms  and  in  cartridges, — a  com- 
munication. 

3197.  Edward  Saunders,  of  Brid^- 
street,  Westminster,  impts.  in  aflSxmg 
armour  plates  to  vessels  and  other 
structures,  and  in  bolts,  screws^spiket* 
and  rivets,  to  be  used  for  these  and 
other  purposes, — a  communication. 

3198.  Lord  John  Hay,  of  St.  James's- 
place,  impts.  in  autograph  stamps, 
and  in  apparatus  connected  there- 
with ;  parts  of  which  apparatus  may 
be  employed  for  numbering. 

The  above  bear  date  December  23rd, 

3199.  William  Henry  Maitland,  of  the 
City  of  London,  impts.  in  the  con- 
struction of  cotton  gins. 

3200.  Gnuch  Fielding,  of  Todmorden, 
impts.  in  power  looms  and  appara- 
tus connected  therewith. 

3201.  Charles  Ross  Bamber,  of  Jersey, 
impd.  signalling  or  communicating 
apparatus  for  railway  carriages. 

3202.  Edmund  Leahy,  of  Langford- 
road,  Kentish  Town,  impts.  in  the 
construction  and  fitting  of  railway 
wheels. 

3203.  Benedict  Margulies  and  John 
Knowles  Leather,  of  St.Helen's,  Lan- 
cashire, impts.  in  the  manufacture  of 
chromates  and  bichromates. 

3204.  John  Rowberry,  of  Hereford, 
impd.  centrifugal  drying  machine. 

3205.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  means  for  stopping 
leaks  in  boiler  tubes, — a  communica- 
tion. 

3206.  Thomas  Robinson,  of  Sheffield, 
impts.  in  tea  pots.,  coffee  pots,  claret, 
hot  water,  and  other  jugs,  having 
metallic  covers. 

3207.  Edmund  Morewood,  of  Cheam, 
Surrev,  impts.  in  coating  metals. 

3208.  Charles  Henry  Taylor,  of  Bir- 
mingham, impts.  in  machinery  or 
apparatus  for  preventing  accidents 
in  mine  shafts,  and  for  other  like 
purposes. 

3209.  James  Hill  Cheatle,  of  Birming- 
ham, impts.  in  rotary  and  other 
brushes. 

3210.  Thomas  Whitley,  of  Birstal, 
Yorkshire,  and  Jonas  Jowett,  of 
Bradfonl,  impts.  in  machinery  used 
in  combing  wool  and  other  fibrous 
materials. 

3211.  James   Peter   Robinson,  impd. 


connector,  applicable  to  bales  used 
in  cavalry  stables  and  other  pur- 
poses. 

The  above  bear  date  December  24  f&. 

3212.  John  Parkinson,  of  Bury,  Lan- 
cashire, impts.  in  lamps  for  railway 
carriages. 

3213.  John  Wolstenholme,  of  Ratcliffe, 
Lanca8hire,impd.  implement  for  cut- 
ting pipes  and  ban  of  metal. 

The  above  bear  date  December  26/A. 

3214.  Henry  Hicklin,  of  WoUaston, 
near  Stourbridge,  and  Charles  Par- 
doe,  of  Brierley-hill,  Staffordshire, 
impts.  in  the  construction  of  coke 
ovens. 

3216.  George  Alton,  of  Derby,  impd. 
machinery  for  flanging  plates  and 
strips  of  metal. 

3217.  George  Alton,  of  Derby,  methofl 
of,  and  machinery  for,  curving  flange<l 
boiler  and  other  metal  plates. 

3218.  William  Buttrum,  of  Swilland, 
Suffolk,  impts.  in  the  means  of  sig- 
nalling between  the  passengers  and 
the  guard  and  driver  of  railway 
trains. 

The  above  bear  date  December  27tL 

3219.  James  Dodge,  of  Manchester, 
impts.  in  apparatus  for  rolling, 
shaping,  and  forging  *' file-blanks," 
"  flyers,"  and  other  metallic  articles 
of  small  dimensions. 

3220.  Henry  Johnson,  of  Birming- 
ham, impts.  in  the  manufacture  of 
top  notches  and  runners  for  umbrel- 
las and  parasols. 

3221.  John  Cleaver,  of  Cauterburv- 
place,  Walworth,  impts.  in  the 
manu&cture  of  Portland  cement. 

3222.  John  Robert  Breckon.  of  Dar- 
lington, and  Robert  Dixon,  of  Crook, 
Durham,  impts.  in  the  construction 
of  coke  ovens. 

3223.  Aristide  Paul  Blanchet,  of  Paris, 
impts.  in  the  application  of  steam- 
power  to  the  cultivation  of  land. 

3224.  Joseph  Bardies,  of  Paris,  impts. 
in  the  manufacture  of  pianos. 

3225.  John  Thornton  and  William 
Thornton,  of  Nottingham,  impts. 
in  machinery  for  producing  looped 
fabrics. 

3226.  William  Holmes,  of  Glasgow, 
impts.    in    the    mode    of   treating 
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warped  yams  uaed  for  weaving,  and 
in  the  machinery  or  apparatus  con- 
necte«l  therewith. 

3227.  William  Henry  Preece  and 
Alfred  Bedborough,  of  Southamp- 
ton, impd.  apparatus  for  signallmg 
in  railway  trams. 

The  abate  hear  date  December  28M. 

3228.  Robert  Hennr  Lease,  of  New 
York,  machinery  for  cutting  at  one 
operation  dovetail  and  mitre  joints, 
— a  communication. 

3229.  James  Daniie  Morrison,  of 
Edinburgh,  impts.  in  painless  den- 
tistry, by  appsratus  for  cooling  and 
tempering  air  and  applying  it  as  an 
anesthetic  agent. 

3*230.  George  Edwards,  of  Park-road- 
villas,  Battersea,  impts.  in  pneumatic 
apparatus  for  raising  materials  and 
other  purposes. 

3231.  Douglas  Sutherland,  of  Great 
George-street,  Westminster,  impts. 
in  preparing  charges  for,  and  in 
charging,  ordnance. 

3232.  James  Millar,  of  Sterling,  N.B., 
impts.  in  locomotive  steam  engines, 
and  in  part  applicable  to  other  en- 
gines. 

3233.  Matthew  Andrew  Muir  and 
James  Mc  Ilwham,  of  Glasgow, 
impts.  in  and  relating  to  fastenings 
for  railways. 

3234.  Joseph  Truswell  and  William 
Truswell,  of  Sheffield,  impd.  float, 
for  indicating  the  level  of  the  water 
in  steam  boilers. 

32J7*  John  Dodd,  of  Oldham,  impts. 
in  mules  for  spinning  and  doubling. 

3238.  John  Henry  Johnson,  of  Lm- 
colu's-inn-fields,  impts.  in  sewing 
machines, — a  communication. 

323!^.  William  Nalder  and  Alfred  Bel- 
cher, of  East  Challow,  Berks,  impts. 
in  steam  engines  and  apparatus  con- 
nected therewith,  and  with  steam 
boders;  parts  of  which  impts.  are 
applicable  to  machinery  in  general. 

3240.  Richard  Gail,  of  Gateshead, 
impts.  in  projectiles. 

3211.  Pierre  Charles  Paul  Laurent 
Pr^fontaine,  of  Paris,  impts.  in 
warehousing  or  storing  liquids  and 
other  goods. 

3242.  Benjamin  Baugh,  of  Balsall- 
heath,   Worcestershire,   impd.  ma- 


chinery to  be  used  in  the  manufac- 
ture of  enamelled  wares. 

The  above  hear  date  December  29th. 

3243.  Enoch  Shufflebotham,  of  Acocks- 
green,  Worcestershire,  impts.  in 
girders  for  railways  and  for  other 
purposes, — a  communication. 

3244.  Elbert  Perce,  of  New  York, 
impts.  in  geographical  globes  and 
illustrative  objects  to  be  used  there- 
with. 

3245.  Alexander  Septimus  Macrae  and 
Abraham  Bayley,  of  Liverpool, 
impts.  in  the  burners  of  hydro-car- 
bon fluid  lamps. 

3246.  Arthur  Cant  Robb,  of  Brixton, 
impts.  in  machinery  or  apparatus  for 
brushing  hair. 

3247.  Edmond  Couprant,  of  Paris, 
rotative  motive  power. 

3250.  Thomas  Bouch,  of  Edinburgh, 
impts.  in  the  construction  of  roofs 
for  sheds,  railway  stations,  and  simi- 
lar structures. 

The  above  hear  date  December  30th, 

3253.  Joseph  Ladley,  of  Leeds,  impts. 
in  carding  engines. 

3254.  William  Edward  Newton,  of 
Chancery-lane,  impd.  machinery  for 
making  horseshoes, — a  communica- 
tion. 

3256.  Thomas  Richardson,  of  New- 
castle-upon-Tyne, impts.  in  the 
manufact«re  of  manures. 

3258.  Richard  Quin,  of  Poland-street, 
impts.  in  the  manufacture  of  cases 
for  jewellery,  for  optical,  and  other 
instruments,  and  for  miniatures  and 
other  articles. 

3259.  Thomas  Du  Boulay,  of  Sand- 
gate,  Kent,  impts.  in  carriages  pro- 
pelled by  manual  power. 

3260.  Charles  William  Siemens,  of 
Great  George-street,  impts.  in  the 
means  and  apparatus  for  obtaining 
and  applying  motive  power, — partly 
a  communication. 

The  above  bear  date  December  3\st. 
1865. 

1.  William  Muir,  of  Manchester, 
impts.  in  the  construction  of  public 
houses  and  other  houses  of  enter- 
tainment. 

2.  Thomas     Antoney     Macaulcy,    of 
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Herbert«gtreet,  New  North-rond, 
impts.  in  sewing  machines  and  ap« 
paratus  belonging  thereto. 

5.  John  Frederick  Parker  and  Joseph 
Tanner,  of  Birmingham,  im|its.  in 
the  manufacture  of  oxygen  gas,  and 
in  treating  and  economising  the  re« 
sidual  products  of  the  said  manu- 
facture. 

6.  Joseph  Smith,  jun.,  of  Bishop- 
wearmonth,  and  John  Williamson, 
of  Washington  Colliery,  impd. 
method  of,  and  apparatus  for,  lubri- 
cating the  axles  or  journals  of  coal 
or  ironstone  waggons  or  tubs,  or  of 
other  carriages  or  roUeys  used  upon 
tramways  or  railways,  for  carrying 
mineral  or  other  material. 

7.  John  Spencer  and  Noah  Broom- 
head,  or  Halifax,  the  application 
and  use  of  certain  materials  to  be 
employed  in  the  manuCscture  of 
carpets  and  hearth  rugs. 

8.  James  Roger  Crompton,  of  Elton, 
Lancashire,  impts.  in  machinery  for 
smoothing  or  finishing  paper. 

9.  Rubert  Irvine,  of  Musselburgh, 
Mid  Lothian,  N.B.,  impts.  in  treat- 
ing the  pitch  obtained  m,  or  ie«ult- 
ing  from,  the  distillation  of  palm 
oiiand  other  fats  in  caudle  making. 

10.  Frederick  Gye,  of  Wandsworth- 
road,  impts.  in  mounting  photo- 
graphic, printed,  and  other  pictures, 
— a  communication. 

The  above  bear  date  January  2nd, 

11.  Martin  Benson,  of  Hind-street, 
Manchester-square,  impt.  in  ordi- 
nary lift  and  force  pumps. 

12.  William  George  Helsby,  of  Liver- 
pool, impts.  in  the  manufacture  of 
enamelled  glass,  to  render  it  more 
useful  in  photographic  art. 

14.  Henry  Lloyd,  of  Liverpool,  impts. 
in  perambulators ;  a  part  or  parts  of 
which  impts.  may  also  be  applied  to 
other  wheel  carriages. 

15.  Leopold  d'Aubreville,  of  Paris, 
impts.  in  manufacturing  paper,-^a 
communication. 

16.  Thomas  John  Ashton,  of  Caven- 
dish-square, impd.  portable  pneu- 
matic apparatus,  applicable  in  sur- 
gery and  medicine  for  all  purposes 
as  a  douche  for  affusion,  irrigation, 
injection,  and  for  enemas. 


17.    Louis  Goldberg,    of   Love-laoe, 
City,  impd.  belt  for  ladies'  wear. 
The  above  bear  date  January  Srd, 

19.  Edward  Kierby.  of  Rochdale, 
impts.  in  the  manufacture  of  elastic 
fiackings  for  pistons,  and  in  lubrica- 
ting compositions  therefor. 

20.  Walter  Payton,  of  Westboums- 
terrace  North,  Paddington,  impts. 
in  means  or  apparatus  for  measuring 
water  or  other  liquids. 

21.  John  Knowles,  of  Bolton,  and 
James  Banks,  of  Sharpies,  Lan- 
cashire, impts.  in  mules  for  spin- 
ning. 

2.j.  Wilson  Ager,  of  New  York,  U.S.A., 
impts.  in  fan  blowers. 

25.  John  Franklin  Jones,  of  Roches- 
ter, county  of  Monroe,  U.S.A., 
impts.  in  machines  for  making  pa- 
per board. 

26.  Georg^e  Kent,  of  High  Holborn, 
impts.  in  apparatus  lor  cleansing 
and  polishing  knives. 

28.  William  Henry  Roy,  of  Upper 
Wobum-place,  impd.  means  of 
checking  the  receiptsof  railway  clerks. 
Tke  above  bear  date  January  4th, 

29.  William  Watson,  of  Johnstone, 
N.B.,  impts.  in  apparatus  for  pro- 
pelling vessels. 

33.  John  Malsbuiy  Kirby,  of  North- 
ampton, impts.  in  the  means  of,  anil 
apparatus  for,  generating  steam  and 
heat. 

35.  James  Edwards  Wilson,  of  Gras- 
mere,  Torquav,  impts.  in  locomotive 
engines  and  m  the  springs  of  rail- 
way carriages. 

37.  James  Chapman  Amos,  of  the 
Grove,  Southwark,  and  William  An- 
derson, of  Erith,  impts.  in  the  con- 
struction of  tubular  boilers  and  in 
the  means  for  cleaning  the  tubes  of 
such  boilers. 

39.  Thomas  Pickford,  of  Fenchurch- 
street,  impts.  in  preparing  and  keep- 
ing aerated  beverages. 
The  above  bear  date  January  bth, 

41.  John  Clowes  Bayley,  of  Park- 
place-villas,  Maida-hill,  and  Daniel 
Campbell,  of  Plumstead,  impts.  in 
lamps  for  burning  the  vapour  of 
volatile  fluids. 

43.  John  Alfred  Castree,  of  Manches* 
ter,  impts.  in  looms  for  weaving. 
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45.  John  Crmw  and  James  Mafiaulay, 
of  Paisley,  impts.  in  weaving  oma* 
mental  fibrics. 

47.  Walter  Christopher  Thurgar,  of 
Norwich,  impd.  method  of  keeping 
the  substance  of  eggs  fresh  and 
sweet*       ^ 

49.  George  Haseltine,  of  Sonthamp« 
ton-boSdings,  impts.  in  machinery 
for  shaping  and  trimming  the  heels 
of  boots  and  shoes, — a  communica- 
tion. 

51.  James  Robertson,  of  Glasgow, 
N.B.,  impts.  in  furnaces,  ashpits, 
snd  fiUes  for  the  consumption  of 
smoke  and  noxious  products  of  com- 
bustion, and  in  the  apparatus  or 
means  connected  therewith. 

53.  Geor|;e  Reymond,  of  Geneva, 
impts.  in  the  construction  of  es- 
capements for  watches  and  other 
time-keepers. 

The  above  bear  date  January  6th. 

61.  Theophilus  Horrex,  of  South- 
square,  GrayVinn,  impts.  in  brushes 


for  brushing  the  hair;  which  impts. 
are  also  applicable  to  brushes  for 
other  purposes. — January  7th. 

63.  Ashworth  Barlow,  of  Crawshaw 
Booth,  near  Rawtenstall,  Lancashire, 
impts.  in  jacks  and  slubbing  frames. 

67.  Joseph  Calkin,  of  Oakley-square, 
impts.  in  taps. 

69.  Richard  Ashton  Lightoller  and 
George  Henry  Lightoller,  of  Chor- 
ley,  Lancashire,  impts.  in  flyers  for 
preparing  cotton,  and  other  fibrous 
materials  for  spinning. 

T%e  above  bear  date  January  9th, 

73.  Samuel  Shaw  Brown,  of  Runcorn, 
Cheshire,  impts.  in  the  manufacture 
of  lint. 

75.  Edward  Wilds  Ladd  and  Ludwig 
Oertling,  of  Moorgate-street,  impts. 
in  hydrometers. 

77*  Humphrey  Chamberlain,  of  Wake* 
field,  impts.  in  machinery  or  appa- 
ratus for  the  manufacture  of  com- 
pressed bricks. 
The  above  bear  date  January  lOth* 


lleiD  f  dints  »t^hh. 


1864. 

1585.  E.  R.  Turner  and  F.  Turner.  1679. 

1605.  J.  M.  Johnson  and  J.  Buckley.  1682. 

1616.  T.  Thomson  and  J.  Murray.  1683. 

1624.  Charles  Frielinghaus.  1684. 

1627.  M.  L.  J.  Urater  and  E. W.  Niblett.  1 687. 

1628.  R.  A.  Brooman.  1691. 
1632.  Alonso  Kimball.  1693. 
16S4.  William  Brookes.  1695. 

1637.  Daniel  QalUfent.  1696. 

1638.  F.  L.  H.  Danchell.  1697. 

1639.  Thomas  Day,  sen.,  and  Thomas  1698. 

Day,  jnn.  17ul. 

1644.  £.  T.  St.  JAurence  McGwire.  1702. 

1649.  Alfred  Thomas.  1707. 

1653.  N.  Jarrie  and  W.  Miller.  17 1 2. 

1658.  W.  Jackson,  T.  Glahobn,  and  S.  1715. 

8.  Robson.  1718. 

1660.  A.  S.  Tomkins.  1721. 

1664.  Henry  Meeser.  1723. 

1665.  R.  K.  Aitchison.  1724. 
1661  David  Blake.  1725. 
1668.  William  Lloyd.  1726. 

1670.  B.  Whitehouse  and  C.  Pneetland.  1727. 

1671.  J.  E.  Wihon.  1729. 
1671.  J.  E.  Wilson.  1731. 

1674.  Edward  CUfton.  1732. 

1675.  J.  B.  Howell.  1733. 
1678.  £.  Katcliffe  and  C.  Ainsworth.  1735. 


A.  B.  Yon  Rathen. 
John  Spencer. 

E.  M.  Marsdeu. 
H.  E.  Skinner. 
Henry  Crichley. 
James  Wilson. 

B.  H.  Carbutt  and  W.  Cutts. 
Alfired  Blake. 

B.  J.  Dixon. 

A.  C.  Bamlett. 

Godfrey  Russell. 

Abraham  Rogers. 

J.  Middleton  and  J.  Conlong. 

R  A.  Brooman. 

John  Webster. 

Thomas  Mc  Grab. 

A.  V.  Newton. 
W.  E.  Gedge. 

F.  L.  H.  Danobell. 
Jeremiah  Robinson. 

Z.  B.  Smith  and  J.  Richards. 

B.  and  J.  Underwood. 
Stephen  Carey. 
Ludwig  Schad. 

8.  J.  V.  Day. 

John  Forbes. 

J.  Tomlinson  and  T.  Brassington. 

Adolph  Bosch. 
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1737.  G.  0.  Way. 

1739.  Joseph  Francis. 

1744.  V.  Pean  and  A.  F.  Le  Gi-os. 

1746.  John  Lewis. 

1750.  James  Gllmour. 

1756.  R.  Smith  and  J.  Booth. 

17'8.  Joseph  Bernays. 

n.-^Q.  A.  A.  Croll. 

1764.  F.  VV.  l\inier. 

1765.  W.  C.  Thurgar. 

1766.  R.  A.  Brooman. 

1767.  John  Clark. 

1768.  J.  G.Tongue. 

1770.  Jones  Saunders. 

1771.  D.  B.  Grore  and  W.  Carron. 
1776.  John  Gill. 

1778.  James  Chalmers. 
1780.  Israel  Swindells. 
1782.  Thomas  Johnson. 
1784.  Amelie  A.  Bonnet. 

1789.  Andrew  Barclay. 

1790.  Squire  Whitehurst. 

1791.  William  Whitley. 

1794.  W.  M.  Cranston. 

1795.  Frederick  Seebohm. 

1797.  P.  G.  R  Westmaoott. 

1798.  F.  C.  Cosseratt. 

1799.  A.  Espirat'and  E.  Sause. 

1800.  Edmund  Lee. 

1802.  Theodore  Bourne. 

1803.  John  Maynes. 

1804.  H.  B.  F.De  Brion. 

1805.  James  Syme. 

1806.  Olirer  Phalp. 

1807.  G.  P.  Harding. 

1808.  C.  Whittaker  and  J.  Cocker. 

1809.  Joseph  Laabereau. 

1811.  W.  H.  Wilks. 

1812.  John  Coton. 
1817.  John  Hart. 
1819.  W.  E.  Gedge. 
1821.  John  Whitford, 

1823.  A.  V.  Newton. 

1824.  A.  Topp  and  J.  Holt. 

1825.  James  Higgins. 
1827.  W.  E.  Gedge. 

1829.  Frederick  Peskett 

1830.  E.  Snell  and  G.  AUibon. 
1833.  D.  Hall  and  A.  L.  Rooeen. 
18  H.  Graham  Sterenson. 

1840.  P.  A.  Le  Boulengg. 

1841.  Francis  Gregory. 
1846.  J.  C.  White. 

1848.  J.  C.  Ramsden. 

1849.  J.  Jeffreys. 
1852.  Edward  Peyton. 
1857.  H.  A.  Bonneville. 
1869.  F.  L.  Lyne. 


1861.  Albert  Wydler. 

1862.  L  R.  Bodmer. 

1864.  William  Irwin. 

1865.  James  Slater. 

1866.  Michael  Scott. 

1873.  William  Anderson. 

1874.  Vincent  Wanostrocht. 

1875.  J.  P.  Chambeyron. 

1876.  J.  P.  Chambeyron. 
1881.  James  Newsome. 
1891.  P.  E.  Fontenay. 
1897.  J.  F.  Hearsey. 
1904.  F.  E.  B.  Beaumont. 
1908.  Charles  Eastwood. 

1920.  J.  H.  Johnson. 

1921.  Samuel  Hawksworth. 
1930.  P.  B.  G.  Westmacott. 
1937.  Bernard  O'Connor. 
1949.  A.  H.  A.  Pflughaupt. 
1956.  George  Leyshon. 
1963.  Neil  McHaffie. 
1970.  J.  H.  Johnson. 
1979.  Archibald  Tamer. 
1985.  John  Grice. 

1987.  George  Haseltlne. 

2022.  John  Hodgart. 

2033.  E.  A.  Pontifex. 

2040.  A.  V.  Newton. 

2046.  G.  Coles,  J.  A.  Jaques,  and  J.  A. 

Fanshawe. 
2092.  Richard  Pilkington. 
2137.  John  Stenhouse. 
2144.  Ernesto  Petito. 
2167.  William  Langham. 
2169.  A.  V.  Newton. 
2174.  Frederick  Weaver. 
2319.  J.  H.  Johnson. 
2361.  William  Whittle. 
2398.  Thomas  Bennett. 
2406.  J.  T.  Pendlebury. 
2421.  Henry  Druce. 

2462.  Henry  Nelson. 

2463.  F.  W.  Shields. 

2477.  H.  Kemp  and  F.  J.  Kemp. 

2486.  C.  H.  Collette. 

2607.  G.  Coles,  J.  A.  Jaques,  and  J.  A. 

Fanshawe. 
2594.  L.  H.  G.  Ehrhardt. 
2600.  W.  H.  Hardfile. 
2664.  E.  J.  W,  Pamacott. 
2689.  Bernard  Scal6. 
2714.  E.  L.  S.  Benzon. 
2747.  J.  D.  Young. 

2759.  W.  E.  Newton  and  E.  C.  Shepard. 
2819.  Charles  Martin. 
2841.  F.  E.  Vickers. 
2927.  Francois  Pfanhauser. 


*«•  For  the  full  tiUe$  of  these  Patents^  the  reader  ie  re/erred  to  the  oorreeponUng 
numbers  in  the  List  of  Grants  of  Provisional  Specifications. 
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No.  CXXIIT.  (NEW  SERIES),  March  Ist,  1865. 


NOTES    ON   THE   REPOET   ON   THE   PATENT   LAWS   BY 
THE  ROYAL  COMMISSION. 

Thb  issue  of  the  long-delayed  report  of  the  Royal  Commissiou 
appointed,  in  the  year  1862,  "  to  inquire  into  the  working  of  the  law 
relating  to  letters  patent  for  inventions,"  has  been  heralded  by  an 
announcement  from  the  Throne  that  the  interests  of  inventors  are  no 
longer  to  remain  in  abeyance.  By  this  act  of  the  Crown  the  Govern- 
ment are  pledged  to  prompt  action  on  the  question  of  patent  law 
reform ;  and  it  remains  for  those  who  can  assist  in  reconciling  some 
of  the  diverse  views  expressed  on  the  subject  to  do  their  best  in 
promoting  a  unanimity  of  opinion,  and  thereby  facilitating  the  enact- 
ment of  a  good,  practical  law,  which  shall  remove  all  grounds  for 
agitation  or  further  legislation  in  this  direction. 

The  blue  book  which  the  Royal  Commission  presented  to  the 
Houses  of  Parliament  at  the  openiag  of  the  session,  as  the  result  of 
their  protracted  and  conscientious  labours,  although  not  of  so  bulky  a 
character  as  might  have  been  expected,  is  a  fair  exposition  of  the 
opinions  of  the  country  on  patent  law  and  its  requirements. 

The  way  the  evidence  has  been  collected  is  very  commendable,  and 
serves  as  a  valuable  hint  for  obtaining  information  on  other  matters 
involving  varied  mercantile  and  professional  interests.  The  evidence, 
both  oral  and  written,  received  by  the  Commission  is  arranged  analyti- 
cally under  twelve  heads ;  the  divisions  relating  each  to  one  of  a  series 
of  qaestions  drawn  up  and  circulated  by  the  Commission.  In  the 
analytical  table  we  find  a  system  adopted  of  grouping  the  evidence 
according  to  the  source  whence  it  is  derived.  This  arrangement  has  the 
advantage  of  shewing  at  a  glance  what  interests,  so  to  speak,  are  repre- 
sented, and  what  are  the  views  of  those  interests.  Thus  we  have  the 
Patent  OflSce  and  the  Privy  Council  Office  represented  by  three  officials. 

vol,.  XIT.  s 
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Next  iu  order  come  three  patent  agents  ;  then  three  barristeni 
selected  for  their  knowledge  of  the  patent  law  practice ;  and  following 
these  are  seven  engineers  and  manufacturers.  These  include  all  thft 
witnesses  examined  by  the  Commission.  But,  in  addition,  the  blue 
book  contains  the  written  opinions  of  a  law  lord,  an  equity  judge,  and 
a  law  officer  of  the  Crown.  Then  we  have  the  answers  of  the  Chambers 
of  Commerce,  and  of  scientific  institutions,'aad  of  gentlemen  who  come 
under  no  particular  category,  but  who,  from  their  familiarity  with  the 
working  of  patents,  and  of  contentions  arising  out  of  patents,  were  in« 
yited  to  reply  to  the  circulated  questions. 

In  this  manner  the  Commission  have  obtained  the  opinions  of  the 
country,  and,  sacrificing  their  individual  predilections,  they  have  settled 
— ^though  not  without  much  discussion,  and  the  final  disagreement  of 
two  of  their  number  —  a  report  which  will,  doubtless,  form  the  basis 
for  a  bill  which  may  shortly  be  expected  to  be  brought  before  the 
legislature.  This  report — arrived  at,  as  it  has  been,  after  the  con- 
sideration of  much  controversial  evidence — is  not,  as  might  be  pre- 
dicated, of  a  veiy  precise  or  definite  character ;  but,  if  adopted  as  a 
basis  for  legislation,  it  will,  in  our  opinion,  serve  for  the  production 
of  a  very  good  law.  It,  however,  embraces  some  objectionable  points, 
which  we  trust  will  not  receive  the  sanction  of  the  legislature.  The 
recommendations—which  are  seven  in  number~we  will  notice  in  order, 
and  explain  their  working  by  anticipation;  assuming  that  they  are 
embodied  in  an  Act  which  the  Ghovernment  are  bound  to  see  carried 
through  Parliament  this  session. 

The  Commission  advise  the  retention  of  the  existing  fees  on  patents 
and  the  present  mode  of  paying  them,  with  the  understanding  that  the 
claims  of  the  Patent  Office  are  to  be  satisfied  by  the  surplus  funds 
before  any  contributions  are  made  therefrom  to  the  State.  This  implies 
that  the  erection  of  a  suitable  Patent  Office,  and  the  maintenance  of  a 
proper  staff  of  officers,  equal  to  the  extended  range  of  duties  to  be  un« 
dertaken  by  the  office,  should  not  depend  on  the  generosity  of  the 
House  of  Commons,  but  be  defrayed  out  of  the  surplus  funds. 

Their  second  recommendation  is,  that  all  applications  for  patents 
shall  be  submitted  to  a  preliminary  investigation,  to  test  their  novelty ; 
and  that,  in  the  event  of  the  want  of  novelty  of  any  alleged  invention 
being  established  to  the  satisfaction  of  the  law  officers,  the  patent  shall 
be  refused — with  option  of  appeal  to  the  Lord  Chancellor.  We  are 
not  sure  that  the  Commission  have  fully  appreciated  ihe  organic  change 
which  this  recommendation  involves ;  but,  if  it  is  to  be  acted  on,  it  is 
well  that  the  Government  should  know  something  of  the  difficulties  that 
will  follow  the  undertaking  of  their  herculean  task.    In  the  first  place. 


Digitized  by 


Google 


*'^*"^]  JTEWTOV'b  liOITDOir  JOUBNAL  OF  ARTS.  131 

analytical  indices  haye  to  be  made  of  all  the  recorded  inveutioiiB,  show- 
ing  not  merdy  what  is  the  Bubject  matter  claimed,  but  whatever  appears 
in  any  specification  for  the  first  time  as  a  subsidiary  invention.  *  As  the 
patents  granted  prior  to  the  act  of  1862  number  14,859  in  Mr.  Wood- 
craft's list,  and  the  applications  have  since  increased  at  the  rate  of  three 
thousand  per  annum,  we  have  at  this  moment  some  50,000  recorded  ap- 
plications, many  of  which  embnce  half  a  dozen  distinct  inventions,  to  be 
submitted  to  analytical  investigation  to  discover  in  what  they  consiHt. 
Ilisee  have  to  be  epitomised,  so  that,  at  a  glance,  an  examiner  may  see 
that  they  do  not  contain  that  of  which  he  is  in  search ;  and  then  to  be 
skilfully  grouped  under  various  heads  and  sub-heads,  according  to  their 
subject  matter.  The  labour  of  such  a  work  can  only  be  appreciated 
by  the  few  who  have  tried  their  hands  at  it ;  and  when  men  are 
fi>und  competent  to  the  work,  it  will  be  a  very  long  time  before  the 
proper  indices  are  ready  for  the  use  of  the  examiners,  whose  duty  it  will 
be  to  advise  the  law  ofibsers  as  to  the  novelty  of  every  new  application. 
But  it  may  be  said  that  the  Patent  Office  is  already,  to  a  great  extent, 
prq^ared  on  this  head  by  reason  of  the  printed  abridgments  of  specifi- 
cations,  which  have,  from  time  to  time,  been  issued.  To  this  we  would 
reply,  that  admitting,  for  the  sake  of  argument,  their  value,t  they  as 
yet  cover  but  a  narrow  field  of  invention,  many  of  the  most  important 
lubjects  not  having  yet  been  touched ;  and  in  no  single  instance  are 
the  abstracts  brought  up  to  within  three  years  of  the  present  time. 
Moreover,  such  lengthy  abridgments  are  idtogether  unsuitod  to  the 
use  of  examiners,  and  serve  rather  to  bewilder  than  assist  their  inves- 
tigations. Assuming,  however,  this  difficulty  to  be  removed, — and 
in  time,  by  a  heavy  expenditure,  it  may  be, — there  arises  another 
difficulty,  viz..  Where  are  we  to  look  for  an  efficient  staff  of  examiners  ? 
Men  suited  to  this  work  are  simply  not  to  be  found  ;  they  must  be 
created,  and  that  by  being  set  to  the  subordinate  duties  of  index 
making.  Indeed,  they  can  never  be  wholly  clear  of  this  work,  for  as 
they  will,  by  daily  reference,  be  constantly  putting  the  completeness  of 
the  indices  to  the  test,  so  must  they  of  necessity  be  constantly 
correcting  omissions  which  every-day  experience  brings  to  light.  The 
expense  consequent  on  an  examination  as  to  novelty  will  necessarily 

•  The  writer  was  strongly  impressed  with  the  importance  of  this  fact  some  years 
ago,  when,  in  searching  to  establish  the  originality  of  a  patented  railway  liaffer. 
spring,  prior  to  commencing  an  action  for  an  infringement  of  the  patent,  a  minute 
spring  of  similar  oonstmction  was  found  in  the  drawing  of  an  old  specification  for  a 
gnn  &ck,  but  not  forminpf  any  part  of  the  patented  invention,  and,  therefore,  not 
mentioned  in  the  description. 

t  Hie  tme  yalne  to  be  set  on  these  publications,  which  originated  in  the 
thoughtlhi  snggestion  of  Mr.  Woodcrof^,  but  were  nnfortanately  entrusted  to  most 
incompetent  hands,  will  be  seen  by  reference  to  a  review  in  this  JouthcU,  of  the 
first  fourteen  of  thfi  abriflgmentf*.    f^fc  Vol.  X.,  p.  310. 
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increase  yearly  somewhat  in  the  ratio  of  the  educational  grants ;  and, 
if  all  scientific  literature,  both  British  and  Foreign,  is  to  be  ransacked, 
and  the  inventions  described  therein  indexed  and  brought  to  bear  upon 
all  applications  for  patents,  we  cannot  pretend  to  estimate  the 
number  of  index  clerks  and  examiners  that  will  be  required  to  meet 
the  current  business  of  the  office ;  nor  would  we  attempt  to  foretell 
the  time  that  will  intervene  between  the  date  of  application  and  the 
date  of  allowance  of  a  patent,  while  the  clerks  and  examiners  are  new 
to  their  work.  The  examination  to  establish  the  novelty  is  intended, 
we  presume,  to  be  made  prior  to  granting  the  certificate  of  provisional 
protection,  or  otherwise  it  would  be  in  addition  to  the  examination  now 
made  by  the  law  officers  for  a  different  object. 

There  is,  however,  another  phase  of  this  question,  which  it  be* 
hoves  inventors  and  their  professional  advisers  carefully  to  consider 
before  this  recommendation  of  the  Commission  is  adopted  by  the 
Gk)vemmeDt,  and  that  is,  what  effect  will  the  examination  have  on  the 
construction  of  provisional  specifications  P  It  will  be  rememl>ered  that 
the  English  patent  law  is  peculiar  in  one  respect,  viz.,  that  a  patentee 
is  allowed  six  months  to  perfect  his  invention  and  prepare  his  complete 
specification  for  deposit.  There  can  be  no  doubt  that  this  is  a  very 
great  benefit  to  inventors,  and  it  is  perhaps  due  as  much  to  this  cause 
as  to  any  other  that  the  specifications  of  English  patents  are  in  general 
more  satisfactory  documents  than  those  of  continental  patents.  But 
if  an  examination  to  test  the  novelty  of  an  invention  is  to  be  instituted, 
it  is  clear  that  not  only  must  the  nature  of  the  invention  be  disclosed 
by  the  provisional  specification,  but  the  limits  of  the  invention  also. 
Claims  must  therefore  be  appended,  and  how  many  inventors,  when 
introducing  their  inventions  to  the  notice  of  their  legal  advisers,  are  in 
a  position  to  instruct  them  in  respect  of  the  claims  ?  Is  it  not  well  if 
they  can,  besides  making  clefir  the  nature  of  their  invention,  foresee 
also  the  extent  of  its  application  ?  The  fact  which  we  deduce  from 
the  introduction  of  the  system  of  examination,  recommended  by  the 
Commission,  is  that  it  will  most  certainly  bring  about  the  granting  of 
patents  upon  complete  specifications.  Let  inventors  consider  whether 
they  are  prepared  for  this,  without  obtaining  the  palliatives,  offered 
by  the  American  law,  of  securing  priority  of  invention  by  means 
of  a  caveat,  and  the  rectification  of  errors  in  the  specification  by 
a  re-issue  of  the  patent;  or  that  contained  in  the  Prench  law,  in 
the  form  of  patents  of  addition. 

The  third  recommendation  relates  to  the  trial  of  patent  causes,  and 
suggests  the  appointment  of  scientific  assessors  in  lieu  of  a  jury,  to  aid 
the  judge  in  deciding  between  the  parties  to  the  suit.     Indeed,  so 
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unanimous  was  the  endence  of  witnesses  examined  bj  the  Commission 
on  this  point,  that  they  could  not  have  arriyed  at  anj  other  conclusion. 
Nothing  is  said  respecting  the  preliminary  proceedings,  but  sufficient 
eyidence  is  adduced  to  show  the  necessity  for  abolishing  the  existing 
practice  of  settling  the  particulars  of  breaches  and  notices  of  objections 
in  the  judge's  chambers.  The  system  which  we  have  advocated  in  this 
journal,  and  elsewhere,  is  virtually  accepted  by  several  witnesses  prac* 
tically  acquainted  with  patent  litigation  ;  and  the  Chambers  of  Com- 
merce of  Bristol  and  Ghlasgow  considered  the  suggestion  of  sufficient 
importance  to  memorialise  the  Commission  thereon  (after  they  had 
sent  in  their  answers  to  the  list  of  printed  questions),  referring  in  terms 
to  our  notice  of  the  sewing  machine  case  tried  by  the  Lord  Chancellor, 
in  March,  1864.  Certain  we  are  that,  without  the  intervention  of  some 
official  personage,  who  shall,  before  the  commencement  of  a  contem- 
plated suit,  make  himself  master  of  the  question  to  be  adjudicated,  and, 
by  withholding  his  certificate,  stop  proceedings  in  the  absence  of  a 
primd facie  case  of  infringement,  no  amendment  in  the  mere  constitution 
of  the  court  will  suffice  to  give  justice  to  the  public ;  neither  can  justice 
be  dealt  between  the  parties  to  a  suit,  unless  through  the  preparation 
of  a  special  case  agreed  upon  by  the  parties,  each  knows  the  case  which 
he  is  required  to  meet.  We  shall  hope  to  see  this  matter  considered 
by  the  law  officers,  and  embodied  in  the  Bill  which  the  Lord  Chancellor 
has  signified  his  intention  of  introducing  to  Parliament. 

With  respect  to  the  question  of  compulsory  licenses,  the  Commission 
consider  that  no  case  is  made  out  for  compelling  patentees  to  part  with 
a  portion  of  their  rights,  on  receipt  of  an  adequate  payment,  to  manufac* 
turers  or  others  who  may  be  desirous  of  carrying  out  improvements  which 
they  may  have  made  in  a  branch  of  manufacture  inaugurated  by,  and 
therefore  closed  up  by,  an  original  patented  invention.  Yet,  singularly 
enough,  in  order  that  the  free  action  of  the  G-overnment  officials  may 
not  be  interfered  with,  they  propose  that  patents  shall  have  no  effect 
against  the  Crown,  and  that  the  remuneration  a  patentee  shall  receive 
by  the  official  invasion  of  his  rights  shall  be  settled  by  no  judicial 
authority,  but  by  the  Treasury.  There  is  a  degree  of  inconsistency  in 
this  finding  which  we  are  unable  to  reconcile,  but  we  doubt  not  that 
eventually  a  claim  so  reasonable  and  just  as  compulsory  licenses,  will  be 
conceded  by  the  legislature. 

The  recommendation  that  patents  should  not  be  granted  to  importers 
of  foreign  inventions,  standing  by  itself,  is  open  to  misinterpretation ; 
but  the  evidence  on  this  point,  and  the  arguments  based  thereon,  go  to 
show  that  mere  importers  —  that  is,  importers  not  representing  the 
original  inventor  as  assignee  or  otherwise — have  no  claim  to  the  reward 
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of  ft  patent.  With  thk  riew,  we  warmly  agree,  fememberiog  inttanees 
where  the  original  inyenton  hare — ^by  reason  of  the  laxity  of  the  Uw  in 
tiiia  particolir— been  debaned  by  knaTea  from  using  th«r  own  ixiTea- 
tiona  in  this  country. 

The  last  recommendation  to  which  we  have  to  call  attention  is»  tiiat 
patenta  should  not  be  extended  beyond  the  original  period  of  fourteen 
yeara.  This  opinion  is  arrired  at  solely  from  a  oonsideration  of  the 
eridence  of  Abr.  Bees,  of  the  Privy  Council  Office,  who  haa  ofidally 
become  acquainted  with  the  not  very  creditable  manoDuyres  occaaionally 
brought  to  light  in  the  Privy  Council,  but  who  is  otherwise  no  authority 
on  the  policy  or  working  of  extensions.  With  the  conclusion  arrived 
at  by  the  Commission  we  cannot  concur,  nor,  we  think,  will  patentees 
generally.  The  power  of  probngation  is  intended  for  exceptional  cases, 
and  applied  only  in  such  cases.  It  has  preserved  many  a  patentee  from 
want,  and  as  it  enables  an  inventor  sometimes  to  regain  an  interest  in 
a  valuable  patent  which  he  has  been  compelled  to  part  with  for  a 
trifle,  through  poverty,  it  is  one  of  the  last  privileges  which  we  think 
should  be  withdrawn.  We  are  glad,  however,  to  find  that  Mr.  Hind- 
march  and  Mr.  Fairbaim  have  entered  their  protest  against  this  recom- 
mendation of  their  fellow  Commissioners. 


COAL:    ITS  BEAEING  ON  MODERN  CIVILIZATION. 

Or  all  the  characteristics  which  have  been  adduced  as  serving  to  dis- 
tinguish man  from  every  other  animal,  none  is  more  clearly  defined 
and  unequivocally  established  than  the  special  use  which  human  beings 
make  of  fire ;  and  so  intimately  does  the  employment  of  this  element 
appear  to  be  interwoven  with  the  superiority  of  our  race,  that  a  simple 
collection  of  the  facts  which  first  Jed  mankind  to  the  adoption  of  ftiel 
aa  a  source  of  artificial  heat,  would  form,  in  efiect,  a  key  to  the  whole 
history  of  human  progress  and  civilization.  It  may  have  originated  in 
instinct,  or  it  may  have  been  the  result  of  observation  and  reason ;  but 
from  whatever  it  arose  in  the  first  instance,  the  use  of  fire  not  only 
established  a  wide  distinction  betwixt  man  and  the  inferior  animals, 
but,  by  the  relative  degree  of  its  application,  constitutes  no  bad  guide 
to  the  comparative  civilization  existing  amongst  men  themselves.  Thus 
the  social  position  of  a  nation  might  be  more  correctly  deduced  from 
the  extent  of  its  application  of  artificial  heat,  than,  perhaps,  from  any 
other  single  datum  whatever.  The  investigation  of  the  subject  of  fuel 
is  not|  therefore,  wanting  in  importance. 
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When  and  by  whom  this  mighty  agent  wa»  rendered  originally 
sabserrient  to  the  wants  of  mankind,  will  for  ever  xemain  a  mystery, 
but  from  what  we  know  of  sayage  nations  at  the  present  day,  it  is 
almost  certain  that  a  period  once  preyailed  in  which  the  use  of  fire  was 
unknown  to  bnmanity .  The  ancient  mythologists  tell  as  **  it  was  stolen 
from  Heaven  by  Promethens,*'  which  may  allude  to  the  first  employ- 
ment of  the  sun's  rays  through  the  aid  of  a  reflector,  or  it  may  hare 
reference  to  the  action  of  lightning ;  but  in  any  case,  the  circumstance 
clearly  points  to  a  traditionary  epoch  at  which  fire  was  unused.  Be- 
membering,  however,  that  the  employment  of  fuel  must  long  have 
preceded  every  other  usage  of  civilised  life,  it  is  easy  to  understand  the 
cause  of  that  entire  silence  which  prevails  respecting  its  introduction, 
because  the  practice  of  recording  discoveries  of  this  kind  could  only 
have  ensued  many  ages  afber  the  use  of  fuel  had  become  so  common  as 
neither  to  attract  attention  nor  to  require  comment.  Shut  off,  there- 
fore, from  every  source  of  authentic  information  upon  this  subject,  we 
next  turn  to  an  inquiry  of  the  means  originally  used  to  obtain  heat, 
and,  fortunately,  on  this  head  we  meet  with  no  great  difficulty.  All 
accounts  agree  in  declaring  wood  to  have  been  the  fuel  of  the  ancients, 
and,  in  a  practical  sense,  to  have  continued  so  up  to  within  a  compara- 
tively recent  date.  True,  we  find  the  word  "  coal "  occurring  in  the 
Scriptures,  and  in  some  old  writings,  but  this  is  well  known  to  mean 
''charred  wood,"  or  charcoal,  and  to  have  no  reference  to  the  mineral 
which  now  passes  under  that  name.  Admitting,  therefore,  the  incon- 
testible  fact  that,  in  one  or  other  shape,  wood  really  constituted  the  fuel 
of  the  ancients,  let  us  pause  for  a  moment  to  consider  the  effect  of  this 
peculiar  circumstance,  which,  though  seemingly  of  trifling  import,  no 
doubt  caused  the  downfall  of  the  mightiest  empires  of  the  old  world. 
It  has  been  said, ''  knowledge  is  power,"  or,  in  other  words,  that  "  the 
application  of  knowledge  gives  power,"  and,  in  this  sense,  heat  is  the 
most  powerful  agent  which  human  knowledge  can  apply.  To  be  usefiil 
or  powerful  it  is,  however,  necessary  that  the  source  of  heat  should 
increase  as  the  demand  increases ;  otherwise  the  power  must  be  con* 
trolled  by  the  source,  and  either  remain  stationary  or  recede.  With 
wood  aa  a  fuel,  the  latter  conditions  are  inevitable,  for  the  extension  of 
mankind  must  lead  to  a  destruction  of  trees  in  two  ways — ^firstly,  as  * 
requiring  more  fuel,  and,  secondly,  as  demanding  an  increased  supply 
of  vegetable  food,  and,  consequently,  a  larger  area  of  cultivated  land : 
an  enlargement  of  human  power  must  therefore,  in  this  way,  produce 
a  diminution  of  the  source  of  heat,  and  thus  these  forces  are  brought 
into  diametrical  opposition.  The  carbonaceous  produce  of  the  land,  if 
burnt  in  the  lungs  of  the  animal,  cannot,  of  course,  be  at  the  same  time^ 
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burnt  in  the  furnace  of  the  steam  engine ;  and  hence  an  increase  of  the 
population  in  former  times  came  to  present  the  fatal  anomaly  of  a 
decrease  in  the  power  of  production^  as  regards  manufactured  wealth.. 
To  maintain  so  unnatural  a  condition  of  social  existence  required  the 
exercise  of  means  equally  unnatural,  and  therefore  that  kind  of  whole- 
sale plundering,  denominated  "  war  "  by  the  ancients,  became  an  indis* 
pensable  trade  or  business,  and  as  such  was  carried  on  in  succession  by 
yarious  nations — ^Assyrians,  Jews,  Egyptians,  Greeks,  and  Bomans* 
By  this  brutal  system  the  industrial  productions  of  a  large  part  of  the 
habitable  globe  were  periodically  torn  from^their  owners,  and  gathered 
together  in  some  special  locality  already  exhausted  of  its  own  resources, 
and  here  for  a  time  the  products  of  rapine  served  to  support  the  contest 
of  art  with  nature,  and  enabled  the  over-crowded  cities  of  Greece,  or 
Borne,  or  other  dominant  power,  to  purchase  at  a  fabulous  cost  those 
comforts  and  conveniences  which  the  want  of  manufacturing  industry 
denied  to  their  inhabitants  upon  any  other  conditions.  Thus  a  large 
city  became  in  fact  a  kind  of  social  "  maelstrom,"  engulphing  all,  and 
returning  only  wreck,  vice,  and  crime  j  for  how,  except  by  injury  to 
the  best  principles  of  human  nature,  can  any  large  community  exist 
without  the  regular  forms  of  industrial  production  ?  The  history  of 
Bome,  even  in  the  most  flourishing  period  of  its  existence,  reads  more 
like  the  records  of  a  gang  of  banditti,  than  the  proceedings  of  d  great 
and  honorable  nation.  That  sucli  a  pest  should  have  fallen  at  last  by 
violence  is  a  necessary  consequence  of  the  reaction  which  justice  ever 
demands ;  but  who  can  question  that  had  Bome  based  her  supremacy 
amongst  men  upon  industrial  superiority,  she  might  yet  have  stood 
proudly  at  the  head  of  human  progression,  and  instead  of  miBorably 
striving  to  hoodwink  a  jeering  world  by  the  exploded  idolatry  of  a  past 
age,  have  assisted  in  raising  that  veil  which  already  scarcely  hides  the 
practical  wonders  of  the  coming  century.  But,  as  has  been  before 
remarked,  the  absence  of  fuel  rendered  any  well-sustained  effort  of  the 
above  kind  impossible,  and  therefore  the  genius  of  the  Boman  people 
developed  itself  in  another  direction.  Steam  for  the  Bomans  was  like 
aerial  navigation  for  the  English — a  phantom,  destitute  of  substance. 
Where  was  the  requisite  fuel  to  come  from  ?  And  let  us  not  forget, 
that  without  an  almost  endless  supply  of  highly-calorific  coal,  the  steam 
engine  would  be  quite  useless  even  to  G-reat  Britain.  If,  for  argument's 
sake,  we  conceive  that  wood  might  answer  the  purpose,  whence  could 
the  enormous  quantity  required  be  obtained  P 

In  those  situations  where,  firom  necessity,  wood  was  used  formerly 
with  Mr.  Watt's  engines,  he  was  in  the  habit  of  ordering  three  times 
as  much  of  it  as  of  coal,  to  produce  the  same  effect ;  and  since,  in 
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stowage,  wood  occupies  for  an  equal  weight  double  the  space,  we  see 
that  six  times  the  stowage  now  required  in  steam  vessels  for  fuel  would 
be  necessary.     Had  CaBdar,  therefore,  possessed  a  steamer,  it  would  have 
been  for  him  little  better  than  a  philosophical  toy.    It  might,  perhaps, 
have  been  able  to  carry  its  own  machinery  and  fuel  from  the  Tiber  to  the 
Thames, but  for  merchandise,  troops,  or  munitions  of  war,  there  could  have 
been  no  vacant  space  whatever ;  and  similar  difficulties  would  have  beset 
the  application  of  locomotive  and  even  stationary  engines.   It  is  not  many 
centuries  since  iron  furnaces  existed  in  most  of  the  densely-wooded 
parts  of  this  island,  and  now  where  are  they  P     The  production  of  a 
few  tons  of  iron  soon  laid  bare  many  acres  of  forest,  and  the  manu- 
facturing demands   of  a  week   consumed  the  natural  growth   of  a 
century ;   until  ultimately  the  supply  of  fuel  being  exhausted,   the 
furnace   disappeared.     Where  iron  is   still   made   by  means  of  the 
Catalan  forge,  it  is  usual  to  allow  a  consumption  of  seven   tons  of 
charcoal  for  every  ton  of  iron  produced,  which  is  equal  to  the  destruc- 
tion of  at  least  28  tons  of  timber;  and  since  the  yearly  production  of 
pig  iron  in  Great  Britain  amounts  to  2^  millions  of  tons,  it  would 
require  no  less  than  62  millions  of  tons  of  wood  to  supply  the  anuual 
demand   of  this    country   in  respect   to  this  single  manufacture — a 
quantity  which  probably  eiceeds  the  annual  growth  of  all  Europe.     It 
would  therefore  be  quite  impossible  to  meet  the  present  requirements 
for  fuel  in  case  wood  was  needed  to  supplant  coal ;  consequently,  in 
contrasting  our  position  with  that  of  the  ancients,  we  must  not  forget 
that  even  now,  if  limited  to  their  circumstances  in  this  one  respect,  we 
should  not,  perhaps,  greatly  exceed  them  in  most  others.     It  is  the 
power  of  fuel  which  gives  to  the  modern  his  wonderful  strength,  and 
enables  him  to  turn  the  most  energetic  forces  of  nature  to  his  use,  — 
rendering  those  things  which  were  formerly  impediments  to  human 
progress  the  means  of  subduing  still  greater  difficulties.     Yet  this  very 
power  may  be  said  to  have  offered  its  services  to  Bome,  and  to  have 
been  refused ;  for  it  is  a  curious  historical  fact  that  the  kind  of  coal 
which,  from  its  excellent  quality,  has  given  a  name  to  all  the  best  kinds 
of  household  coal,  itself  derived    that  name  from  a  Soman  work 
executed  more  than  seventeen  centuries  ago.     Beneath  the  very  spot 
where  the  great  wall  terminated,  which  was  built  by  Hadrian  to  repel 
the  incursions  of  the  Picts  and  Caledonia  into  England,  the  variety  of 
coal  called  Wallsend  was  first  dug,  and  received  its  appellation  from 
a  neighbouring  village,  which  time  out  of  mind  had  bome  that  name, 
and  marked  the  termination  of  the  wall.     How  little  could  Hadrian  or 
SeveruB,  or  those  whom  they  employed,  foresee  the  importance  of  that 
locality,  from  whence  coals  are  'now  actually  sent  to  light  the  Vatican 
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itself!  And  how  little  did  they  appreciate  the  worth  of  what  lay 
beneath  their  feet?  The  poverty  of  Britain  was  then  proverbial; 
Cesar  could  find  neither  gold  nor  silver  in  it ;  and  now  the  extraction 
of  coal  alone  adds  annually  more  than  18  millions  sterling  directly  to 
our  wealth.  Let  us  hope  that  the  British  Government  at  present  is 
less  blind  to  the  real  worth  of  our  colonial  possessions  than  were  the 
Bomans  1800  years  since  in  regard  to  the  universal  treasures  of  this 
island. 

The  period  at  which  coals  were  first  employed  as  fuel  seems  in- 
volved in  considerable  obscurity,  though  it  is  probably  not  very  remote. 
According  to  some  accounts,  the  Eomans^used  coal  during  the  con- 
struction of  the  Roman  wall ;  but  as  the  island  of  Great  Britain  was 
then  almost  one  continuous  forest,  and  the  inhabitants  far  from 
numerous,  it  is  not  likely  that  any  deficiency  of  wood  could  ensue  and 
give  rise  to  the  use  of  mineral  fuel,  even  if  we  could  suppose  that  the 
means  of  extracting  and  consuming  it  were  well  known.  There  seems, 
on  the  contrary,  no  reason  to  presume  that  coal  found  any  great  favour 
amongst  the  bulk  of  the  people  until  the  scarcity  of  wood  rendered  a 
change  indispensable.  On  the  sea  shores  and  in  the  banks  of  the 
rivers  in  the  North  of  England,  the  coal  strata  make  their  appearance 
in  many  places,  and  coal  may  easily  be  gathered  by  the  hand ;  it  is 
therefore  probable  that,  driven  by  necessity,  the  poorest  and  most 
barbarous  of  the  inhabitants  of  these  districts  first  made  trial  of  its 
calorific  qualities.  Beginning  under  such  auspices,  its  more  general 
introduetion  would  be  slow,  and  not  devoid  of  prejudice,  as  appears  to 
have  been  the  case ;  whereas,  had  it  received  the  sanction  of  Roman 
patronage,  a  very  opposite  effect  must  have  followed.  A  manuscript 
yet  exists,  dated  prior  to  the  year  1195,  in  which,  amongst  other  conces- 
sions by  a  feudal  lord  of  that  day  to  several  of  his  vassals  in  the  neigh- 
boiu'hood  of  Bishopwearmouth,  there  is  a  grant  of  twelve  acres  of  land 
to  a  blacksmith  or  armourer,  with  the  privilege  of  extracting  coal  for 
the  use  of  his  forge.  But  the  first  evidence  of  this  description,  which 
is  of  an  incontestible  nature,  as  establishing  the  value  of  such  a  con- 
cession, is  a  charter  by  Henry  III.,  granted  to  the  inhabitants  of 
Newcastle,  and  bearing  date  December  1st,  1239:  this  charter,  in 
reply  to  the  demand  of  the  burgesses  of  that  town,  granted  them  the 
power  or  royalty  of  extracting  coal  and  stone  in  their  neighbourhood. 
The  name  given  to  coal  at  this  period  seems,  however,  to  show  that 
it  was  even  then  an  article  of  transport  by  sea,  for  it  is  called  "  carbo 
maris,**  or  sea  coal,  in  several  documents  of  that  age,  and  a  historical 
publication,  of  the  year  1245,  not  only  mentions  coal  under  this  title, 
but  speaks  of  the  pits  from  whence  it  was  extracted,  and   makes 
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alluaion  to  the  wages  of  the  pitmea.  The  extraction  and  employment 
of  coal  aeeros,  howoTer,  to  have  made  but  little  progress  until  about 
the  year  1280,  after  which  time  it  steadily  and  rapidly  made  way,  so 
much  so  as  to  have  absorbed  in  its  history  that  of  the  town  of  New- 
castle-upon-Tyne itself,  until  the  two  have  become  almost  identical. 
The  first  shipments  to  London  most  probably  occurred  towards  the 
beginning  of  the  fourteenth  century,  for  we  find  that  in  the  year  1357 
this  combustible  had  begun  to  attract  attention  at  that  port,  as  an 
article  of  commerce.  The  exportation  of  coal  from  Newcastle  seems, 
indeed,  to  have  progressed  fikvourably,  and,  as  might  be  expected, 
became  at  the  earliest  opportunity  a  subject  for  fiscal  rapacity.  Thus, 
on  the  2nd  of  May,  1421,  an  Act  of  Parliament  was  passed,  authorising 
the  collection  of  a  tax  of  twopence  per  chaldron  upon  all  coals  leaving 
the  port  of  Tyne  in  ships  or  keels,  and  the  Act  farther  states,  that 
whereas  many  of  the  keels  ''  carry  more  than  they  ought  to  do,*'  this  is 
proposed  to  be  remedied  by  royal  commissioners,  who  are  to  ''  measure 
and  mark  the  keels  " — ^a  regulation  still  in  force.  Though  seemiugly 
siiudl,  this  tax  was  really  heavy  at  the  date  of  its  infliction,  and  excited 
much  diiscontent  in  the  north.  Nor  is  this  surprising,  when  we  con- 
sider  that  the  price  of  the  coal  at  Newcastle  was  then  not  perhaps 
more  than  sixpence  per  chaldron,  for  even  so  late  as  the  reigu  of 
Henry  Ylll.,  coals  were  sold  at  twelve  pence  per  chaldron  at  New- 
castle, and  no  more  than  four  shillings  at  London.  The  export  or 
rather  shipping  trade  of  Newcastle  rapidly  passed  into  the  hands  of  a 
particular  class,  who,  having  arranged  themselves  into  a  kind  of  company, 
under  the  designation  ''Hostmen"  seem  to  have  maintained  the^whole 
of  the  keels  on  the  river,  and  to  have  lodged  or  acted  as  purveyors  to 
the  captwis  of  the  vessels  in  want  of  coals.  About  the  year  1599  these 
hostmen  were  incorporated,  and  are  now  represented  at  Newcastle  by 
the  class  of  factors  called  "  fitters."  In  spite  of  obstacles,  which  will 
be  hereafter  alluded  to,  and  the  most  iniquitous  system  of  taxation,  the 
trade  in  coal  advanced  with  the  mpst  amazing  rapidity ;  and  not  only 
London  and  the  eastern  coast  of  England  were  well  supplied  with  this 
invaluable  fuel,  but  even  Holland,  1^'rance,  and  Spain  received  supplies 
80  early  as  the  loth  century  ;  and  in  the  year  1622  the  quautity  thus 
sold  appears  to  have  reached  the  respectable  figure  of  14,420  tons.  With 
her  usual  cupidity,  Queen  Elizabeth  not  only  imposed  additional  taxes 
upon  this  inestimable  form  of  industry  but  subjected  it  to  the  most 
shameful  monopolies.  In  con»equeuce  of  this  the  trade  gradually 
languished,  and  the  price  of  coal  increased,  until,  during  the  civil  wars 
of  Charles  the  First,  the  price  of  coals,  from  one  causo  or  other,  had 
risen  in  the  port  of  London  to  £1  per  London  chaldron;  the  kiug, 
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meantime,  exporting  coals  to  Holland  in  exchange  for  gunpowder  and 
bullets  wherewith  to  shoot  his  rebellious  subjects.  The  great  fire  of 
London,  in  1666,  gave  occasion  for  fresh  imposts  upon  the  coal  trade, 
and  these  were  accordingly  laid  on  to  assist  in  building  the  present  St. 
Paul's  Cathedral  and  fifty  other  churches,  which  had  been  destroyed 
by  that  conflagration.  The  success  of  this  unjust  tax  seems  to  have 
roused  the  profligacy  of  Charles  the  Second  into  a  belief  that  any 
amount  of  spoliation  might  be  employed  with  impunity,  and,  con- 
sistently with  such  an  opinion,  the  notorious  Bichmond  shilling  was 
imposed,  in  the  shape  of  a  royal  grant  of  "  one  shilling  per  chaldron  of 
coals  shipped,  to  be  paid  to  Charles  Lennox  and  his  heirs  for  ever." 
Persons  unacquainted  with  the  glaring  monstrosities  which  disfigure  the 
fair  face  of  British  legislation  would  naturally  conclude  that  the  said 
Charles  Lennox  had  either  greatly  benefitted  the  coal  interest  or,  at 
all  events,  had  achieved  some  very  essential  service  for  the  country  at 
large,  which  rendered  him  a  proper  recipient  of  so  valuable  a  gift : 
they  would  no  doubt,  therefore,  regret  their  obliviousness  of  English 
history,  and  ask  what  the  particular  service  was  which  Lennox  had  per- 
formed? The  answer  could  not  fail  to  astonish  them : — "  He  was  the 
illegitimate  son  of  the  virtuous  individual  who  issued  the  grant.*'  Yet 
this  detested  tax  continued  to  increase,  and  was  enjoyed  by  the  de- 
scendants of  this  man,  until,  at  length.  Parliament  interfered,  and  the 
right  was  bought  up  for  the  handsome  sum  of  £400,000  in  the  year 
1799 ;  after  which  the  continued  collection  of  this  shilling  not  only 
paid  the  interest  of  the  purchase  money  at  £5  per  cent.,  but,  so  early 
as  the  year  1830,  had  paid  oiF  the  purchase  money  in  full,  and  accumu- 
lated a  surplus  of  £341,900!  Impediments  of  this  kind  were  not, 
however,  the  only  ones  thrown  in  the  way  of  the  coal  trade :  ignorance, 
prejudice,  self-interest,  and  a  ministerial  desire  to  make  political  capital 
have  each  had  their  personal  representatives  in  opposition  to  this  truly 
national  industry.  From  the  semi-barbarous  ages  of  Henry  III.  and 
Edward  I.  down  to  the  present  moment,  there  have  been  individuals 
ever  ready  to  make  the  most  they  could  from  an  outcry  against  coal. 
Influenced  by  the  fears  of  the  wood  and  charcoal  sellers,  Edward  I., 
in  1306,  prohibited  the  hurtling  of  coal  in  London,  because  it  was  cal- 
culated, by  its  **  fumes  and  soot,  to  poison  the  inhabitants ; "  and  yet  an 
entry  occurs,  in  the  accounts  of  the  royal  kitchen  at  that  very  time, 
which  proves  the  total  insincerity  of  the  pretext,  for  coals  are  there 
mentioned,  with  wood  and  charcoal,  as  being  used  in  the  culinary  de- 
partment ;  and  most  probably  they  were  used  in  other  parts  of  the 
royal  household.  Their  obvious  economy  seems  to  have  forced  their 
introduction  in  spite  of  everything,  or  otherwise  the  hypocritical  pre- 
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teneeB  advanoed  against  their  use  must  have  preTailed— pretences  which, 
with  shame  he  it  said,  are  not  wanting  in  the  present  daj. 

Besuming  our  hrief  history  of  the  progressire  employment  of  coal,  it 
becomes  necessary  to  say  little  more  than  that,  as  improved  and  en- 
lightened political  views  gradually  removed  the  unwise  obstructions  of 
former  years,  the  trade  in  this  article  expanded.  The  ameliorations  intro- 
daced  within  the  last  quarter  of  a  century  have  given  an  impulse  which 
is  likely  to  continue  and  to  lead  to  still  greater  improvements,  though, 
as  heretofore,  there  are  not  wanting  certain  intermeddling,  popularity 
hunting  personages,  who  willingly  lend  themselves  to  the  antiquated 
cry  of  '*  smoke,  soot,  fume,  poison,'*  &c.  In  fact,  the  system  of  fishing 
for  votes  in  the  House  of  Commons  with  a  pauper  m  a  bait  has  become 
a  regular  ministerial  business,  and,  therefore,  the  country  is  incessantly 
appealed  to  to  create  a  kind  of  El  Dorado,  where  poverty  shall  be  un- 
known. *'  Baths  and  washhouses  for  the  poor,  education  for  the  poor, 
improved  dwellings  for  the  poor,  sanitary  regulations  for  the  poor, 
whitewashing  for  the  poor,  pure  water  for  the  poor,  pure  air  for  the 
poor" — everything  "  for  the  poor,"  except  the  inculcation  of  those  sen- 
timents of  industry,  honest  pride,  and  self-dependence,  which,  if  they 
do  not  annihilate  poverty,  at  least  destroy  its  bitterness. 

It  would  be  perhaps  impotisible  to  ascertain  the  quantity  of  coal 
actually  raised  in  Ghreat  Britain,  as  much  of  it  is  consumed,  so  to  say, 
on  the  spot,  in  making  iron,  coke,  &c. ;  but,  from  the  imperfect  returns 
we  possess,  it  appears  that  upwards  of  32,000,000  of  tons  are  annually 
sold  and  delivered  into  commerce.  To  convey  some  idea  of  the  power 
thus  given  to  the  industry  of  the  nation,  we  will  convert  this  quantity 
of  coal  into  its  equivalent  horse-power  upon  the  least  favorable  con- 
dition— ^the  standard  assigned  for  the  commonest  form  of  the  steam 
engine— and  which  is,  that  a  consumption  of  8  lbs.  of  coals  per  hour  is 
equal  to  l-horse  power.  Assuming,  then,  that  a  horse  can  work  12 
hours  per  day  all  the  year  round,  we  have  a  consumption  of  96  lbs. 
of  coal  per  day,  or  less  than  15  tons  per  year,  for  the  labour  of  a  horse ; 
consequently,  the  coal  annually  sold  from  the  collieries  of  this  island  is 
more  than  equal  to  the  efforts  of  2,100,000  horses ! 

Hitherto  our  narrative  has  had  reference  wholly  to  the  coal  mines  of 
Newcastle-on-Tyne  ;  but — although  these  bore  the  brunt  of  the  diffi- 
culties connected  with  the  introduction  of  this  kind  of  fuel,  and  were 
for  a  long  time  the  only  commercial  exponents  of  the  trade— they  now 
constitute  but  a  modicum  of  this  immense  industry.  So  late  as  the 
year  1699  the  export  trade  of  the  Tyne  formed  two-thirds  of  the  whole 
business ;  but  since  then,  or  rather  since  the  time  of  the  Common- 
wealth, the  Wear  has  become  a  most  formidable  rival,  and  now  almost 
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equals  the  Tyne  in  exports.  The  Tees  also,  within  the  last  forty  years, 
has  begun  to  assume  a  most  prominent  position ;  and  the  discorery  of 
.  the  process  of  puddling  iron  has,  during  the  last  half  century,  led  to 
such  a  development  of  the  mineral  resources  of  Staffordshire  and  South 
Wales  as  would  be  incredible  were  the  facts  not  established  beyond  the 
power  of  contradiction.  Our  railway  system  has  also  opened  out  the 
coal  districts  of  Yorkshire,  South  Durham,  Lancashire,  Derbyshire,  and 
Somersetshire,  whilst  the  remarkable  invention  called  the  "  hot  blast  *' 
has  brought  nearly  half  the  area  of  Scotland  into  the  coal  market.  It 
may,  therefore,  be  taken  for  granted  that  an  interest  so  large,  so  widely 
diffused,  and  so  very  important  to  the  community  will  not  again  suffer 
from  the  mischievous  restrictions  of  a  former  age,  whether  sought  to  be 
inflicted  by  intermeddling  ignorance  or  the  impulses  of  a  less  com- 
mendable motive. 

(Toheeontim^) 


llccent  ipatciits. 


lb  Henbi  Adbien  Bonneville,  of  PorcJie^ter'terrace,  for  a  new 
temi'fluid  or  solid  product  obtained  by  concentratim  the  saponaceous 
parts  of  the  quillai  tree^—  being  a  communication. — [IDated  21st  April, 

1864.] 

This  invention  consists  in  obtaining  from  the  bark  of  the  quillai  tree 
(Panama  wood),  a  semi-fluid  or  solid  product,  which  may  be  applied  to 
scouring  wool  and  other  uses,  instead  of  the  alkalies  now  employed  for 
this  purpose. 

The  process,  which  is  susceptible  of  great  variations,  is  as  follows : — 
The  saponaceous  parts  of  the  bark,  having  been  extracted  by  steeping 
and  pounding  or  boiling  and  pressing;,  the  water  is  evaporated  in 
shallow  vessels  in  the  o^n  air  or  by  artificial  heat,  until  of  the  con- 
sistence of  syrup  ;  and  in  order  to  obtain  a  solid  product  the  residue 
is  dried  on  marUe  slabs,  thus  forming  crusts  or  sheets,  which  dissolve 
readily. 

Up  to  the  present  day  the  properties  of  the  soapy  substance  con-  - 
tained  by  this  bark  have  not  been  industrially  ustd,  particularly  for 
the  scouring  of  wools,  spun,  woven,  or  in  grease,  although  the  simple 
solution  obtained  by  steeping  or  boiling  has  been  employed  for 
repladns  the  alkahne  substances  and  soap,  with  alkaline  bases, 
habitually  employed  for  the  purpose,  the  first  of  which  are  always 
more  or  less  hurtful,  and  the  second  only  suitable  for  use  in  certain 
preparations.  This  soapy  substance,  a  sort  of  balsam  contairted  in 
the  fibres  of  the  bark,  reveals  to  the  smell  an  acid  peculiar  to  the 
vegetable.      It  is  perfectly  soluble  iu  water,  whether  hot  or  cold, 
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and  in  Tarious  proportions ;  it  is  unalterable  by  the  action  of  the 
air ;  the  various  alkalies  dissolve  without  decomposing  it ;  and  even 
the  mineral  acids  are  without  sensible  action  on  it.  Alone,  the  fatty 
bodies  paralyse  its  action,  thus  causing  it  to  enter  the  category  of 
substances,  naving  the  property  of  reacting  on  fatty  bodies  with  or 
without  causticity. 

Prom  the  semi-fluid  state  to  the  solid  state  all  degrees  of  solution 
required,  according  to  the  use  proposed,  may  be  obtained.  Whatever 
its  degree  of  concentration,  it  is  innocuous  to  the  most  delicate  colours. 
The  process  used  for  extracting  this  substance  is  the  same  as  those 
usually  employed  for  obtaining  extracts  of  the  kind,  preferably  by 
maceration  and  expression,  eitne^  by  pressing  or  rolling  between 
cylinders.  It  is  concentrated  by  heat  or  natural  evaporation  in  the 
open  air,  but  in  the  latter  case  in  large  shallow  vessels. 

To  obtain  the  solid  product,  the  semi-fluid  is  spread  in  thin  coatings 
on  marble  slabs,  when  it  is  transformed  to  a  hard  substance,  with 
resinous  fissures,  possessing  all  the  same  properties,  but  to  a  more 
intense  degree. 

The  patentee  claims, ''  concentrating  to  the  state  of  syrup  or  paste, 
and  desiccating  to  a  solid  state,  the  saponaceous  parts  of  tne  bark  of 
the  ^uillai  tree,  whatever  processes  or  modes  of  extraction  are  used  for 
obtaining  this  concentration  or  desiccation.** 


To  HxNBi  Adeiek  Bokveville,  of  Porchetter-terraee.for  improvmnenU 
in  making  artificial  leather ^ — being  a  communication. — [Dated  2l8t 
April,  1864.] 

This  invention  consists  in  making  imitation  leather  from  leather 
cutting,  shavings,  parings,  or  leather  fragments  of  any  kind,  by  the 
followinff  means : — The  cuttings  or  other  fragments  are  first  reauced 
to  powder,  and  the  powder  is  then  mixed  with  an  equal  volume  of 
india-rubber  dissolved  in  the  ordinary  way.  A  paste  is  thus  formed, 
which  is  spread  on  metallic  cloth,  in  order  to  form  sheets  of  the 
required  size  and  thickness.  When  the  sheets  are  nearly  dry  at  the 
sumce,  they  are  passed  between  cylinders,  in  order  to  unite  well  the 
mixture  of  fiour  and  india-rubber.  The  desiccation  is  terminated 
either  in  the  open  air  or  bv  artificial  heat,  at  a  temperature  of  from 
15<>  to  20^  Cent.  An  article  is  thus  obtained  which  may  be  used  for 
the  same  purposes  as  reel  leather.  Designs  in  relievo,  incrustations, 
and  other  ornamentations  of  which  the  above  product  is  susceptible 
may  be  applied  by  plates  or  rollers  at  a  suitable  stage  of  the  process. 
The  processes  are,  in  short,  the  same  as  those  for  making  paper  or 
sheets  of  india-rubber,  whether  b^  mould  or  machine.  The  sheets  or 
other  pieces  of  composition  obtained  as  above  may,  if  required,  be 
vulcanized  in  a  bath  composed  of  sulphuret  of  carbon  and  cnloride  of 
sulphur,  in  the  proportion  of  100  parts  of  the  first  to  1  of  the  second. 
In  the  mixture  of  leather  flour  and  india-rubber,  a  suitable  quantit3r  of 
gams  or  resins  may  be  comprised,  making  a  sort  of  marine  glue,  taking 
as  solvent  the  essential  oil  of  tar.     Gutta-percha,  or  the  india-rubber 
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known  in  France  as  "  gabon,"  or  any  suitable  substance,  may  be  used 
as  a  substitute  for  india-rubber. 

The  patentee  claims,  '*  making  artificial  leather  firom  waste  cuttings, 
shavings,  or  other  fragments  of  leather,  by  the  process  above  described, 
or  other  analogous  means." 

To  Edwabd  Sxkll,  of  Saltash,  in  the  county  of  Cornwall^  and  Geobqe 
Allison,  of  OreenwicKfor  improvements  in  the  construction  of  anchors. 
—[Dated  22nd  July,  1864.] 

This  invention  has  for  its  object  to  give  greater  holding  power,  and 
also  to  dispense  with  the  ordinary  cross  stock  or  sector  of  anchors,  so 
that  the  anchor,  when  not  in  use,  may  be  stowed  away  more  conve- 
niently than  anchors  of  the  ordinary  kind.  By  the  peculiar  mode  of 
constructing  this  anchor,  the  palms  will  be  made  to  catch  against  and 
enter  the  ground  with  greater  certainty  than  heretofore,  and  will  hold 
with  great  tenacity. 

In  Plate  VI.,  fig.  1  represents  one  of  the  double-grip  anchors  as 
it  would  lie  on  the  ground  before  the  palms  enter  the  ground,  a,  a,  is 
the  shank ;  5,  b,  arms ;  c,  <?,  horns,  which  catch  against  the  ground  and 
turn  the  palms  J,  J,  into  the  ground.  Fig.  2  represents  the  anchor  in 
side  elevation,  and  showing  the  palms  d,  as  having  turned  down  and 
entered  the  ground  until  the  end  or  shoulder  of  the  slotted  joint  5*, 
is  brought  up  by  the  stop  e,  at  the  end  of  the  shank ;  ^  is  a  small 
shackle  to  which  the  buoy  rope  is  attached. 

It  will  be  seen  that,  whichever  way  the  anchor  falls  on  to  the  ground, 
the  points  of  two  of  the  horns  c,  e,  must  rest  thereon ;  and  upon  any 
strain  being  put  upon  the  shank  a,  (having  a  tendency  to  m*aw  the 
anchor  along  the  bottom)  the  horns  will  catch  into  the  ground,  and 
turn  the  palms  or  points  of  the  arms  downwards,  as  indicated  by  the 
dotted  lines,  until  the  arms  are  brought  into  the  position  shown  in 
fig.  2 ;  when  the  side  or  shoulder  of  the  slotted  eye  or  joint  6*,  will  be 
brought  against  the  shoulder  or  stop  e,  of  the  shank,  and  the  arms  will 
be  prevented  from  turning  down  any  farther.  It  will  be  seen  that, 
by  this  arrangement  of  parts,  the  anchor  is  not  liable  to  foul,  that  a 
ship  is  not  liable  to  injure  her  bottom  from  grounding  on  her  anchor, 
ana  that  no  sector  or  cross  stock  vnll  be  necessary ;  consequently,  the 
anchor  will  require  much  less  room  for  stowage  than  an  anchor  of  the 
ordinary  construction,  and  great  facility  is  given  for  withdrawing  the 
anchor  from  foul  ground,  sunken  wreck,  ships*  moorings,  or  other 
obstructions,  as  such  withdrawal  of  tlie  anchor  may  be  effected  by 
under  running  the  cable — there  being  no  stock  to  prevent  the  rope 
from  reaching  the  arms —or  by  hauling  in  the  buoy  rope,  and  thus 
drawing  out  the  anchor  backwards. 

The  patentees  claim,  "  the  mode,  herein  set  forth,  of  constructing 
anchors,  whereby  the  cross  stock  or  sector  is  dispensed  with,  and  the 
anchor  is  caused  to  lie  on  the  ground  in  the  right  position  to  compel 
the  palms  or  ends  of  the  arms  to  enter  or  penetrate  the  ground  and 
take  hold  at  once,  as  above  described." 
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To  HoBEBT  Thatcheb,  of  Brook  Mills,  Oldham,  Lancashire,  for  im* 
provements  in  lubricating  machinerif,  for  preparing,  spinning,  and 
dotibling  cotton  and  other  fibrous  substances, —\'DB,tea  8th  April 

1864.] 

This  inTention  consists,  first,  in  lubricating  slabbing,  intermediate, 
and  roTing  bobbin  wheels  and  spindles,  by  means  of  a  sponge  or  other 
absorbent  material,  which  is  placed  in  a  groove  formed  on  the  outside 
of  the  bolster  that  supports  the  spindle,  and  on  that  part  of  it  on  to 
which  the  bobbin  wheel  fits.  This  sponge  or  other  absorbent  material 
will  absorb  the  oil,  and  give  it  to  the  bobbin  wheel  and  spindle,  as 
required. 

Secondly,  in  lubricating  throstle  and  doubler  spindles  by  means  of  a 
piece  of  sponge  or  other  absorbent  material,  applied  as  hereinafter 
described.  Holes  are  formed  in  the  bolster  rails,  which  are  packed 
with  sponge  or  other  absorbent  material,  which  will  absorb  the  oil,  and 
give  it  to  the  spindle  as  required,  through  a  hole  which  connects  the 
one  in  which  the  absorbent  material  is  packed  with  the  spindle.  Or, 
instead  of  as  above,  a  groove  is  formed  on  the  outside  of  the  bolster, 
and  in  this  groove  is  placed  the  sponge  or  absorbent  material,  which 
absorbs  the  oil,  and  gives  it  as  required,  through  a  hole  in  the  bolster 
to  the  spindle.  Or,  instead  of  as  above,  the  bolster  is  made  smaller  in 
diameter  than  the  hole  in  the  rail  into  which  it  fits,  and  the  absorbent 
material  is  wrapt  round  the  bolster,  when  it  absorbs  the  oil,  and  gives 
it  to  the  spindle  through  a  hole  in  the  bolster.  In  this  case  the  bolster 
is  fastened  in  the  rail  by  a  nut  in  the  under  side,  or  the  rail  is  made 
with  holes  smaller  at  the  bottom  than  at  the  top,  when  the  bolster  is 
screwed  into  the  smaller  part,  or  fastened  witti  a  set  screw.  Or, 
instead  of  as  above,  the  bolster  is  made  in  two  parts.  The  outer  one 
fits  into  the  rail,  and  the  inner  one,  which  supports  the  spindle,  screws 
or  fits  into  the  outer  one :  on  the  outside  of  the  inner  one  is  formed  a 
groove,  and  in  this  groove  is  placed  the  absorbent  material,  which 
absorbs  the  oil,  and  gives  it  to  the  spindle  as  required,  through  a  hole 
in  the  bolster.  Or,  when  cup  bolsters  are  used,  the  absorbent  material 
is  placed  inside  the  cup  and  under  the  washer,  but  outnide  the  tube 
that  supports  the  spindle.  This  absorbent  material  will  absorb  the 
oil,  and  give  it  to  the  spindle  as  required,  through  a  hole  in  the  bolster. 

The  first-mentioned  application  of  the  invention  is  illustrated  by  the 
figure  in  Plate  VI.,  where  a,  is  the  spindle ;  b,  the  bolster ;  c,  the 
rail  that  carries  the  bolster ;  and  d,  the  bobbin  wheel.  A  groove  is 
turned  on  the  upper  part  of  the  bolster,  and  filled  with  sponge  e,  and  a 
cap  f,  is  fastened  over  it,  to  keep  the  sponge  in  its  place  ;  the  bobbin 
wheel  revolves  on  the  outside  of  this  cap.  The  oil  is  poured  in  at  the 
top,  between  the  bolster  and  cap,  when  it  is  absorbed  by  the  sponge, 
which  gives  it  through  a  hole  e^,  to  the  bobbin  wheel,  or  a  hole  e'^,  to 
the  spindle,  as  required. 

The  patentee  claims,  lubricating  slubbing,  intermediate,  and  rov- 
ing bobbin  wheels  and  spindles,  by  means  of  a  sponge  or  other 
absorbent  material,  appliea  as  shown  and  described  in  reference  to 
the  figure.    He  also  snows  other  applications  of  his  sponge  lubricator. 
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2b  Joseph  Cedbic  Bifett,  of  Farnworth,  near  Bolton,  Lancashire^ 
for  improvements  in  lubricators, — [Dated  22nd  April,  1864.] 

The  figure  in  Plate  V.,  is  a  side  view,  partly  in  section,  of  a  lubricator 
constructed  according  to  this  invention,  a,  a,  is  a  C3'lindrical  vessel, 
fitted  with  a  piston  I,  Through  the  bottom  of  the  cylinder  is  an 
orifice,  fitted  with  a  valve  c,  opening  outwards,  but  kept  up  to  its  seat 
by  a  spiral  spring  d,  pressing  on  its  under  side ;  this  spring  is  coiled 
around  the  stem  of  the  valve,  which  is  of  a  triangular  or  other  con- 
venient form.  The  spring  is  contained  in  a  chamber  e,  formed  in  a 
separate  piece,  and  screwed  into  the  bottom  of  the  vessel  a ;  this  piece 
also  is  arranged  to  adapt  itself  by  a  screw  to  the  machine  to  be 
lubricated  at  the  part  where  the  grease  is  required  to  be  applied.  ^To 
the  upper  part  of  the  cylinder  a,  is  fixed  the  frame  or  bridge  /,  at  the 
top  of  which  is  a  hole  truly  bored,  into  which  the  nut  g,  is  fitted ;  it 
ha!s,  as  is  shown,  a  shoulder  at  its  lower  end,  and  at  its  upper  end  a 
worm  wheel  A,  is  fixed,  and  these  between  them  retain  the  nut  in  itn 
place  in  the  frame  or  bridge.  The  worm  wheel  A,  gears  with  a  worm  t, 
the  axle  t>,  of  which  is  carried  by  a  forked  standard /*,  forming  part  of 
the  frame  /.  h,  is  a  ratchet  wheel  fixed  on  the  axle  t*;  and  Z,  is  a  lever 
mounted  on  the  same  axle  loosely,  so  as  to  be  able  to  turn  thereon. 
The  outer  end  of  this  is  intended  to  be  connected  with  a  rod,  which 
links  it  to  any  convenient  moving  part  of  the  machine  to  be  lubricated, 
so  that  the  lever  receives  an  oscillating  movement,  the  length  of  which 
can  be  adjusted,  to  some  extent,  by  traversing  the  connecting  rod  along 
the  slot  at  the  end  of  the  lever,  w,  is  a  pawl  or  driver,  centred  on  a 
pin  on  the  lever,  and  taking  into  the  teeth  of  tlie  ratchet  wheel  h ;  and 
thus,  at  each  oscillation  of  the  lever  I,  the  worm  s,  is  partly  rotated, 
and  the  nut  g,  in  this  manner  receives  a  slow  motion.  «,  i:i  a  piston 
rod,  with  a  screw  formed  upon  it ;  the  screw  passes  through  the  nut  y, 
and  its  foot  is  reduced  in  diameter  and  pivots  in  a  bridge  piece  h^,  on 
the  piston,  and  has  pin-jointed  to  it  the  ratchet  disc  o,  which  drops 
into  gear  with  a  similar  ratchet  disc  fixed  on  the  piston,  or  rises  out  of 
gear  with  it  when  the  screw  is  turned  in  the  direction  in  which  the 
teeth  incline  upwards.  The  piston  &,  consists  of  t^vo  discs  drawn 
towards  each  other  by  a  screw  and  nut,  and  with  hemp  or  other 
packing  between  them.  This  piston  fits  the  cylinder  or  vessel  suffi- 
ciently tight  to  ijrevent  it  rotating,  so  that  the  nut,  in  revolving,  drives 
the  screw  and  piston  downwards ;  the  ratchet  discs  clutching  the  screw 
to  the  piston,  and  preventing  it  turning.  Tlie  piston,  in  descending, 
presses  out  the  grease  through  the  valve  ^,  aud  so  the  lubrication  goes 
on  until  the  vessel  a,  requires  to  be  refilled.  For  this  purpose,  the 
attendant,  by  turning  back  the  screw  by  means  of  the  hand  wheel  p, 
at  the  top  of  it,  raises  the  piston  out  of  the  vessel  a,  the  ratchet  discs 
then  allowing  the  screw  to  turn  without  the  piston ;  the  vessel  a,  is 
then  refilled,  and  the  screw  is  turned  by  the  hand  wheel,  so  as  to  lower 
the  piston  again  into  the  vessel,  the  frame  or  bridge  f  guiding  it  into 
its  place ;  and  as  soon  as  the  piston  enters  the  vessel  0,  the  ratchet  discs 
again,  clutch  together,  and  tne  self-acting  delivery  of  the  grease  re* 
commences. 
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To  JoH5  GusTATUS  EoLLiss,  of  Greenwich,  for  improvements  in  cotton 
gim, — being  a  communication. — [Dated  21st  Apm,  1864.] 

Tins  invention  appHes  to  the  class  of  gins  known  as  saw  gins  :  in  these 
gins  the  seed  cotton  is  put  into  a  hopper,  one  side  of  which  is  made 
with  a  grating,  consisting  of  bars  placed  parallel  the  one  to  the  other, 
and  a  short  distance  apart.  Between  these  bars  a  number  of  circular 
Haws  enter  a  short  distance ;  and  the  saws,  in  revolving,  catch  the 
cotton  and  draw  it  between  the  bars  ;  but  the  seeds  are  stopped  back, 
the  bars  being  too  close  together  to  allow  them  to  pass.  The  cotton 
is  taken  off*  the  teeth  of  the  saws  and  discharged  from  the  machine  by 
a  revolving  brush. 

Now,  according  to  this  invention,  the  saws,  aflcr  they  have  taken 
the  cotton,  arc  caused  to  carry  it  through  a  second  grating,  placed  on 
the  opposite  side  of  the  axis  of  the  saws  to  that  on  which  the  noppergs 
situated ;  and  beyond  this  second  grating  the  cotton  is  also  carried 
through  a  stationary  brush,  before  it  is  taken  from  the  saws  by  the 
rotatory  brush,  as  heretofore.  By  these  additions,  the  working  of  saw 
gins  is  found  to  be  greatly  improved. 

The  figure  in  Plate  V.,  is  a  longitudinal  section  of  a  cotton  gin  con- 
wtructed  according  to  this  invention,  a,  o,  is  the  frame  of  the  mju-hine  ; 
it  carries  in  bearings  the  axle  h,  on  which  the  saws  c,  arc  mounted,  d^ 
is  a  hopper,  hinged  to  the  frame  at  d^ :  the  front  of  this  hopper  is  grated 
as  is  usual,  the  metal  bars  J-,  being  attached  separately  by  screws  to  the 
hopper,  as  is  shown.  The  front  board  d^,  of  the  hopper  is  adjustable, 
so  that  itsiposition  can  be  varied  according  to  the  amount  of  working 
the  cotton  Kced  requires  to  free  it  of  fibre  before  it  is  allowed  to  escape. 
There  is,  for  this  purpose,  on  each  of  the  side  cheeks  of  the  hopper,  a 
moveable  piece  </*,  which  can  be  clamped,  in  any  desired  position,  by  a 
bolt  pai?sing  through  a  slotted  hole  in  the  side  cheek,  and  receiving  a 
nut  beyond.  Each  of  these  moveable  pieces  has  a  hole  formed  in  it, 
into  wftich  a  bolt  on  the  front  board  d^,  is  shot :  at  the  top  of  the  board 
f/\  are  pins,  which  drop  into  one  or  other  of  three  notches  in  tlie  side 
cheeks,  as  is  shown,  c,  arc  screws  against  which  the  lower  part  of  the 
hopper  d,  rests  :  ])y  screwing  them  in  or  out,  the  distance  tlic  saws  c, 
project  between  the  bars  d^,  can  be  adjusted.  The  saws,  as  they  take 
the  fibre  from  the  seed  in  tlie  hopper,  carry  it  between  the  bars  d'^,  and 
then  through  the  second  grating  j^  the  bars  of  which  are  formed  of 
strips  of  wood,  nailed  to  the  cross  bar  a^  of  the  frame ;  these  strips  are 
of  such  a  w*idth  as  just  to  enter  freely  the  spaces  between  the  saws, 
and  they  serve  efiectually  to  keep  ba<*k  and  separate  any  seed  which 
may  be  drawn  between  the  bars  d^.  y,  is  a  brush  immediately  behind 
the  grating^*;  it  is  fixed  to  the  cross  piece  »*,  and  has  on  it  a  mnnber 
of  tufts  of  bristles,  arranged  at  distances  apart,  equal  to  the  spaces 
between  the  saws,  so  that  there  is  a  tuft  for  each  saw  ;  and  the  brush 
is  adjusted  in  position,  so  that  the  teeth  of  each  saw  may  pass  through 
its  truft :  this  brush  tends  to  keep  back  burrs  and  knots,  and  to 
tj(traightcn  the  fibre,  h,  h,  are  guards  at  each  end  of  the  grating/,  to 
])revent  the  passage  onwards  of  any  fibre  or  material  which  might 
otherwise  escape  past  the  grating /J  at  its  ends:  »,  is  a  rotating  brush, 
BUch  as  is  usually  employed  to  strip  the  cotton  from  the  saws,  and  throw 
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it  out  of  the  mafhine.  The  gin  may  be  dri\  eu  either  by  a  crank  handle 
or  by  a  strap  panning  round  a  pulley,  both  of  which  are  mounted  on  the 
axle  b,  of  the  saws. 

To  G-EOBOE  Hodgson,  of  Bradford^  Yorkshire^  and  Alexaj^jdeb 
Hennah  Mabtin,  of  Buttershaw  Milh,  near  Bradford,  for  improve- 
menu  in  means  or  apparatus  employed  token  ifioing  motion  to  rotary 
shuttle  boxes  of  looms, — [Dated  6th  May,  1864.] 

TuE  object  of  the  improvements  is  to  give  increased  steadiness  to 
rotary  shuttle  boxes  after  each  change  from  one  shuttle  chamber  to 
another,  so  as  to  facilitate  the  obtaining  greater  speed  in  the  working 
of  looms  having  such  shuttle  boxen. 

In  Plate  VI.,  fig.  1  shows  an  end  view  of  parts  of  a  loom,  arranged 
according  to  this  invention,  a,  a,  indicates  part  of  the  framing,  sup- 
ported by  the  batten,  for  carrying  a  series  of  rotary  shuttle  chambers  or 
uoxcH,  which  are  affixed  to  a  tube  c,  and  revolve  on  the  fixed  axis  c*. 
d,  d,  are  hooked  rods,  the  hooked  ends  d\  of  which,  in  order  to  give 
motion  to  the  boxes  in  the  order  desired,  act  upon  the  pins  e,  project- 
ing from  the  plate  c*,  which  is  affixed  to  the  tube  c,  all  which  is  similar 
to  what  is  orainarily  prac:ti8ed.  f  f  are  short  levers,  each  of  which  is 
supported,  and  turns  upon  a  pin  /,  projecting  from  part  of  the 
framing  a,  whilst  the  lower  end  thereof  is  acted  upon  by  a  spring  /^, 
with  a  tendency  to  draw  its  upper  end  towards  the  rod  d.  Each  of 
these  rods  d,  is  formed  to  admit  of  the  upper  ends  of  a  lever  f  being 
drawn  by  the  spring  f^,  out  of  the  way  of  the  studs  e,  in  the  plate  c^ 
in  order  that  one  series  of  shuttle  chambers  or  boxes  may  be  caused  to 
revolve  on  the  axis  c?^  by  hand  ;  or  until,  by  the  action  of  the  hooked 
end  rf*,  of  either  of  those  rods  upon  one  of  the  studs  «,  a  partial 
rotation  has  been  given  to  the  series  of  boxes,  to  effect  a  change  from 
one  box  or  shuttle  chamber  to  the  next ;  and  then  the  part  d^,  of  the 
rod  </,  which  has  thus  acted,  operates  upon  the  end  of  a  lever  f  to 
move  it  under  a  pin  e,  when  such  lever  acts,  as  indicated,  to  prevent 
the  further  rotation  of  the  box  iu  that  direction,  until  that  rod  d^  is 
again  raised. 

Fig.  2  shows  a  modification  of  the  improvements.  In  this  case  the 
upper  part  d^^  of  each  rod  d,  is  inclined  in  such  manner  that  when 
one  of  the  hooked  ends  d^,  has  acted  upon  a  stud  e,  to  cause  a  partial 
rotation  of  the  series  of  boxes,  and  brought  a  fresh  box  in  a  line  with 
the  lay,  such  inclined  part  d^^  comes  between  a  study,  fixed  in  the 
framing  a,  and  one  of  the  studs  «,  to  hold  the  series  of  boxes  steadily. 
When  the  rods  d,  are  both  raised  above  the  studs  e,  as  indicated  by 
one  of  them,  the  series  of  boxes  is  free  to  be  rotated  by  hand  or 
otherwise. 

By  these  means  greater  steadiness  is  obtained  in  working  rotary 
shuttle  boxes,  to  admit  of  greater  speed  being  employed  in  giving 
motion  to  the  looms. 

The  patentees  claim, ''  the  adaptation  or  combination  of  means  for 
effecting  steadiness  of  action  wlien  givins"  motion  to  rotary  shuttle 
boxes  of  looms,  substantially  as  explained.'' 
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To  John  Abraham,  of  Birmiiiffham,  for  improvement  in  machineri^for 
coining. — [Dated  2l8t  April,  lyGA.] 

In  macliiiiery  for  coining,  a^  ordinarily  constructed,  the  blanks  to  be 
made  into  coins  are  cut  out  in  one  machine,  and  they  arc  milled  or 
marked  on  their  edges  in  another,  and  the  milled  or  marked  blanks  are 
afterwards  stamped  or  impressed  in  a  third  machine  or  press.  Now 
this  invention  consists  in  arranging  machinery  for  coining,  whereby 
the  blanks  to  be  made  into  coins  are  cut  out,  and  the  edges  of  the 
blanks  milled  or  marked  in  the  same  machine. 

In  Plate  V.,  fig.  1  is  an  end  elevation  of  the  machine  for  cutting  out 
blanks  for  coins  and  for  milling  the  same.  Tig.  2  is  a  longitudinal 
section  ;  and  fig.  3  is  a  transverse  section  of  the  same ;  fig.  4  represents 
a  portion  of  the  machine  as  hereinafter  explained. 

The  metal  from  which  the  blanks  are  to  be  cut  is  fed  into  the 
machine  by  means  of  the  pair  of  vertical  rollers  e,  e,  (tig.  3)  and  the 
waste  metal  is  removed  from  the  machine  by  means  of  another  pair  of 
vertical  rollers/,/,  at  the  opposite  side  of  the  machine.  The  sheet  metal 
being  fed  into  the  machine  is  marked  y,  and  the  waste  metal  being 
removed  from  the  machine  is  marked  7i.  The  feed  and  delivery  rollers 
receive  an  intermittent  rotatory  motion.  The  metal  y,  is  fed  by  the 
rolls  across  a  series  of  three  fixed  hollow  dies  i,  situated  in  an  oblique 
line  one  above  the  other  in  the  bed  k  (tig.  2).  AVorkiug  in  a  line  with 
each  of  the  fixed  hollow  dies  t,  is  a  punch  I,  fixed  in  the  ram  or 
plunger  tn.  By  means  of  these  punches  blanks  are  cut  out  from  the 
sheet  metal  fed  into  the  machine.  Each  of  the  hollow  fixed  dies  i, 
communicates  at  back  with  a  spout  or  guide  «,  and  the  blanks  cut  out 
by  the  operation  of  the  punches  Z,  pass  down  the  said  spouts  or  guides 
to  grooves/?,  in  the  periphery  of  a  rotating  milling  disc  or  wheel  a; 
the  bottom  end  of  each  of  the  spouts  n,  opening  over  a  groove  in  the 
milling  disc.  By  the  rotation  of  the  milling  disc  q,  the  blanks  are 
carried  against  the  fixed  milling  plate  r,  and  thereby  milled,  and  the 
milled  blanks  then  fall  from  the  machine.  The  milling  disc  q,  and 
fixed  plate  r,  are  of  the  ordinary  construction.  The  motions  of  the 
several  moving  parts  are  obtained  in  the  following  maimer  : — «,  is  the 
driving  shaft,  provided  with  fast  and  loose  pulleys  and  fly  wheel.  This 
shaft  works  in  bearings  at  w,  a:,  carried  by  the  framing  of  the  machine, 
and  to  the  end  of  the  shaft  s,  the  rotating  milling  disc  q,  is  attached. 
The  driving  shaft  *,  carries  a  bevil  pinion  z,  which  gears  with  a  bevil 
toothed  wheel  2,  on  the  vertical  shaft  3.  On  the  upper  end  of  the 
shaft  3,  is  a  crank  4,  working  in,  and  giving  motion  to,  the  slide  5,  on 
the  bed  6,  of  the  machine.  To  this  slide  6,  the  ram  or  plunger  m, 
carrying  the  series  of  punches  /,  is  fixed  by  means  of  the  screws  7,  and 
nuts  8.  By  the  motion  of  the  shaft  3,  transmitted  from  the  driving 
shaft  *,  by  means  of  the  bevil  gearing  z,  2,  the  crank  4,  on  the  end  of 
the  shaft  8,  gives  a  reciprocating  sliding  motion  to  the  slide  5,  and 
through  it  to  the  ram  or  plunger  /«,  and  punches  /.  The  intermittent 
rotatory  motion  of  the  feed  and  delivery  pairs  of  rolls  r,  and  /  is 
effected  by  means  of  the  mechanism  represented  separately  in  fig.  4. 
On  the  vertical  shaft  s,  is  an  excentric  lo,  the  connecting  rod  ii,  of 
which  excentric  has  at  its  end  a  bell-crank  lever  la,  turning  loosely  on 
the  axle  of  one  of  the  rolls//     On  the  aide  of  the  roll  /  upon  which 
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the  lever  12,  turns,  a  ratchet  wheel  is,  is  fixed,  and  on  the  axle  of  one 
of  the  rolls  ^,  a  similar  ratchet  wheel  u,  is  fixed.  An  arm  or  lever  15, 
turning  loosely  on  the  axle  carrying  the  ratchet  wheel  14,  is  connected 
by  the  rod  le,  to  one  of  the  arms  of  the  bell-crank  lever  12.  On  the 
naid  lever  12,  is  a  pawl  17,  engaging  with  the  teeth  of  the  ratchet  wheel  13, 
and  on  the  lever  15,  is  a  pawl  is,  engaging  with  the  teeth  of  the  ratchet 
wheel  14.  By  the  motions  of  the  excentric  10,  connecting  rod  11,  lever  12, 
connecting  rod  le,  and  arm  or  lever  15,  the  pawls  17,  is,  are  made  to  work 
the  ratchet  wheels  is,  14,  and  thereby  give  the  necessary  intermittent 
motions  to  the  two  pairs  of  rolls  e,  and  /.  The  distance  between  the 
pairs  of  rolls  is  adjustable.  In  order  to  prevent  the  scrap  metal  from 
sticking  to  the  punches  /,  when  they  make  their  return  motions, 
immediately  in  front  of  the  fixed  hollow  dies  i,  a  plate  or  releaser, 
marked  22,  in  fig.  3,  is  placed.  The  releaser  has  three  holes  23,  in  it  of 
the  size  of  the  punches  t.  On  the  retiring  of  the  punches  /,  if  the 
scrap  metal  should  stick  thereto,  it  is  removed  by  coming  against 
theplate  or  releaser  22. 

Tne  patentee  claims,  "  arranging  or  combining,  substantially  in  the 
manner  described  and  illustrated,  the  parts  of  machinery  for  coining, 
so  that  tlie  cutting  out  of  the  blanks,  and  the  milling  or  marking  of 
their  edges,  are  effected  in  the  same  machine." 


2h  James  Dodoe,  of  Waterford,  Saratoga  Counttf^  U.S.J.,  for  improve- 
ments  in  apparatus  for  hardening  saw  blades  and  other  plates  or  sheets 
of  steel— [DfitedL  23rd  April,  1864.] 

Tins  invention  consists  in  the  employment  of  two  hollow  metal  boxes 
or  chills,  with  a  thin  steel  or  other  metal  plate  or  cover  on  the  face 
side  or  side  in  contact  with  the  plate  or  sheet  to  be  hardened.  These 
boxes  have  partitions  of  metal  formed  inside,  so  as  to  sustain  the  thin 
steel  plates  or  covers.  The  covers  are  fitted  water-tight  on  to  the 
boxes  or  chills,  and  are  cooled  by  a  current  of  water  circulating  through 
them  in  a  zigzag  or  any  other  manner,  as  may  be  arranged  with  the 
partitions  above  referred  to.  One  or  other  or  both  the  boxes  or  chills 
are  also  fitted  at  the  back  or  outside  with  india-rubber  or  any  other 
yielding  or  elastic  substance,  which  is  interposed  between  the  box  or 
chill  and  the  supporting  framing.  It  is  obvious  that  these  boxe^  or 
chills  may  be  made  of  size  or  shape  to  suit  the  article  to  be  hardened. 
The  chills  are  placed  edgewise  in  a  strong  frame,  and  the  saw  blade, 
plate,  or  sheet  of  steel  to  be  hardened,  is  placed,  whilst  in  a  heated 
state,  between  them,  whereupon  the  two  boxes  are  caused  to  approach 
and  compress  the  article  between  them,  until  the  blade  or  plate  has 
attained  the  proper  temper  or  hardness. 

In  Plate  v.,  fig.  I  is  a  transverse  vertical  section  of  the  improved 
apparatus  for  hardening  saw  blades  and  other  plates  or  sheets  of  steel; 
and  fig.  2  represents,  in  plan  \*iew,  one  of  the  chills,  with  the  middle 
portion  broken  away,  a,  is  a  cast-iron  frame,  provided  with  supporting 
brackets  b,  bolted  thereon  ;  at  ea<^h  end  of  this  frame,  on  the  lower  and 
inner  side  thereof,  is  cast  a  small  supporting  ledge  or  rib  <i,  upon  which 
the  extremities  of  chills  c,  c*,  rest,  they  being  made  to  fit  easily  inside 
the  frame  a.    n,  is  a  cam  shaft  situate  inside  the  frame  a,  and  carried 


Digitized  by 


Google 


t^J***]  IfBWTOX's  LOKDOK  jrOUBNAL   OF   ABTS.  161 


196. 


in  a  bearing  at  each  end  thereof;  it  is  provided  with  a  lever  handle  on 
one  end  outside  the  frame,  and  has  keyed  on  to  it  (inside  the  frame)  the 
cams  or  excentrics  f,  f,  f,  which  bear  against  the  back  of  the  chill  c, 
and  forcibly  press  it,  when  the  handle  is  partially  turned  against  the 
face  of  the  chill  c*.  This  chill  is  supported  at  the  back  by  the  frame  a, 
but  between  it  and  the  frame  there  is  interposed  a  Hlieet  of  india- 
rubber  o,  which  allows  the  cliill  to  conform,  under  pressure,  to  the 
slight  irregularities  of  the  plate  or  saw  blade  to  be  hardened,  and  also 
to  corapensate  for  any  contortion  or  twisting  of  the  chill,  arising  from 
the  expansion  produced  by  the  heat  of  the  plate  or  saw  blade.  The 
construction  of  these  chills  will  be  readily  understood  on  referring  to 
fig.  2  ;  they  each  consist  of  a  hollow  cast-iron  or  other  metal  box  c, 
open  on  one  side,  and  provided  internally  with  a  number  of  ribs  or 
partitions  c,  c.  The  edges  of  these  partitions  are  flush  with  the  edges 
of  the  box,  and  serve  to  support  and  retain  in  a  firm  and  solid  manner 
a  thin  Hteel  plate  or  cover,  which  forms  the  face  of  the  chill,  and  which 
is  attached,  Iby  screws  or  otherwise,  to  the  box  c,  the  joint  being  ren- 
dered water-tight.  In  some  cases  hollow  cast-iron  chills  may  be  used 
with  water  circulating  through  them,  and  having  the  chilling  face 
supported  by  studs  cast  therein,  the  thin  steel  face  plate  or  cover  being 
dispensed  vrith.  By  being  thus  supported  at  the  back,  the  chilling 
faces  or  plates  are  prevented  from  giving  way  under  the  pressure  which 
is  exerted  against  them,  e,  and  f,  are  flexible  or  other  pipes  attached 
to  each  chill,  for  allowing  of  a  free  circulation  of  cold  water  through 
them,  80  as  to  keep  them  cool,  the  water  taking  a  zigzag  course  between 
the  partitions  c,  as  shown  by  the  arrows ;  openings  being  made  through 
the  ends  of  the  partitions  to  admit  of  the  unimpeded  flow  of  the  liquid. 
In  using  this  apparatus,  the  saw  blade  or  sheet  of  steel  to  be  hardened 
is  first  heated  to  the  proper  temperature,  and  then  dropped  between 
the  contiguous  faces  of  the  two  chills  c,  c' ;  after  which  the  chill  c,  is 
pressed  firmly  against  the  heated  metal  by  the  action  of  the  cams  or 
excentrics  f,  so  as  to  compress  the  same  between  the  cold  surfaces  of 
the  chills ;  the  elastic  or  yielding  backing  of  the  chill  c*,  enabling  it  to 
adjust  itself  to  any  irregularities  in  the  plate  or  sheet  of  steel  to  be 
hardened. 

The  patentee  claims,  "  First, — the  general  construction  and  arrange- 
ment of  apparatus  for  hardening  saw  blades  and  other  plates  or  sheets 
of  steel,  as  described.  Second, — the  application  and  use  to  and  in  the 
hardening  of  saw  blades,  and  other  plates  or  sheets,  of  hollow  chills, 
through  which  cold  water  is  allowed  to  circulate,  in  combination  with 
a  backing  of  india-rubber,  or  other  suitable  elastic  or  yielding  material, 
as  described.  Third, — the  application  of  a  backing  oi  india-rubber,  or 
other  suitable  elastic  or  yielding  material,  behind  one  or  both  of  a  pair 
of  metallic  chills,  for  tlie  purpose  described.  Fourth, — the  peculiar 
construction  of  chills  for  hardening  saw  blades  and  other  plates  or 
sheets  of  steel,  with  a  thin  chilling  face  of  steel  or  other  metal,  which 
is  supported  or  sustained  by  ribs,  studs,  or  other  means  of  support,  as 
described.  Fifth, — the  placing  of  chills,  through  which  water  is  allowed 
to  circulate,  and  which  are  intended  to  be  used  in  the  hardening  of 
saw  blades,  and  other  plates  or  sheets  of  steel,  with  their  chilling  faces 
in  a  vertical  or  nearly  vertical  position,  for  the  purpose  described." 
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To  SiE  Chables  Fox,  of  New-street^  ^pHng-gardens^  for  improvemenU 
in  causing  adhesion  of  the  driving  wheels  of  locomotive  engines  and 
other  carriages  to  or  upon  the  rails  upon  whi^ih  they  rnUy — being  partly 
a  communication. — [Dated  26th  April,  1864.] 

This  invention  consists  in  a  novel  mode  of  applying  electro-magnetic 
force  or  attraction,  and  a  novel  construction  of  apparatus  to  be  used  in 
such  application,  for  the  purpose  of  preventing  the  wheels  from 
skidding  on  the  rails. 

In  Plate  Y.,  fig.  1  shows,  in  side  view,  two  driving  wheels  of  a  loco- 
motive engine,  with  the  apparatus  applied  thereto,  a,  a,  are  the  driving 
wheels,  and  ft,  ft,  arched  or  deflected  belts,  the  insulated  wires  of  which 
completely  surround  the  wheels  at  the  part  represented.  The  belts 
are  held  by  slings  c,  c,  to  the  frame  of  the  engine,  and  to  prevent 
swaying  about  and  touching,  the  wheels  are  firmly  braced  by  stays. 
dy  d,  are  screw  adjustments  to  the  slings  for  regulating  the  height  of 
the  belts  above  the  rail.  The  ends  of  the  wires  constituting  the  belts 
are  carried  to  an  ordinary  **  quantitative  "  battery  situate  at  any  con- 
venient place  upon  the  engine.  The  axles  uniting  these  wheels  with 
the  respective  wheels  on  the  opposite  side  constitute  armatures,  and 
each  pair  of  wheels,  with  their  deflected  belts  and  axle  uniting  the 
wheels,  is  thus  formed  into  a  magnet,  or  exercises  magnetic  adhesion, 
to  or  against  the  rails,  which,  by  the  deflected  form  of  the  belts,  had 
the  greatest  effect  at  the  apices  or  points  of  contact  between  the  wheels 
and  the  rails. 

Fig.  2  represents,  in  dotted  lines,  in  side  elevation,  two  driving 
wheels,  furnished  with  the  deflected  belts,  both  wheels  placed  as  for 
and  on  one  side  of  an  engine,  and  the  two  belts  and  wheels  being  con- 
nected or  combined  into  one  system  by  a  bar  or  armature  A,  which 
latter  is  shown  in  black  lines,  and  illustrates  more  particularly  the 
improvements  secondly  above  set  forth.  Fig.  tS  is  an  end  view  of  one 
of  the  wheels  to  correspond.  The  bar  or  armature  A,  is  made  of  a  soft 
iron  tube,  about  2^  or  3  inches  in  diameter,  and  filled  with  small  pieces 
of  round  soft  iron,  steel,  or  iron  filings,  and  the  ends  fit  with  a  socket 
fitting  upon  dowels  or  projections  upon  the  saddles  b,  b,  over  the 
naves  c,  c,  of  the  respective  wheels,  and  which  saddles  are  preferred 
also  to  be  of  soft  iron,  and  to  be  let  into  grooves  formed  for  their 
reception,  so  as  to  increase  the  surfaces  in  contact.  The  wheels  are  to 
be  insulated  by  short  tubes  n,  d,  (fig.  2)  of  brass  around  the  axles. 
The  armature  A,  is  to  be  covered  with  a  coil  of  insulated  wire  in  con- 
nection with  a  battery,  and  applied  to  the  naves,  as  above  described. 
This  will  constitute  one  system  or  combination  on  one  side  of  the 
engine  or  carriage,  and,  together  with  the  other  or  second  system  or 
combination  on  the  opposite  side,  and  with  the  two  axles  or  cross 
armatures,  will  constitute  a  compound  magnet  of  greatly-increased 
power. 

Figs.  4  and  5  represent  an  end  elevation  and  cross  section  at  z,  z,  of 
the  mould  or  apparatus  employed  for  banking  up  or  winding  the  wire 
to  form  the  belts  in  the  deflected  form.  This  mould  consists  of  two 
main  pieces  m^  and  ft,  separable  from  each  other,  for  the  purpose  of 
removing  the  belt  when  formed,  but  used  together  while  the  winding 
proceeds  \  for  which  purpose  it  is  mounted  on  axes  to  turn  on  frames  o,  o. 
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Pig.  6  is  an  end  view  of  part  of  the  piece  w,  as  seen  in  the  direction 
of  the  arrow  in  fig.  4,  and  shows  particularly  the  pius  j9,  j?,  at  the  ends 
for  keeping  the  wires  from  falling,  which  they  would  do  if  not  sup- 
ported, and  to  prevent  which  the  ends  of  the  belts  are  to  be  packed  up 
with  short  pieces  of  the  wire  extending  across  the  ends,  nearly  but  not 
quite  to  the  full  width  of  the  ends,  and  placed  to  fill  up  the  spaces 
left  in  forming  each  layer  before  the  next  succeeding  layer  is  banked 
upon  it.  Mai'ine  glue  or  shellac  is  to  be  applied  to  the  wire  as  it  is 
wound  on  to  the  mould,  and  this  will  serve  to  hold  in  position  the 
short  packing  lengths  or  pieces  of  wire  above  described:  #,  8,  are  clips 
or  guides  applied  at  the  sides  of  the  mould,  and  these  also  are  for 
keeping  the  wire  in  its  place  while  winding,  and  are  removeable  so  as 
to  be  applied  to  either  piece  m,  or  n,  according  to  the  direction  in  which 
the  belt  is  being  coiled,  that  is  to  say,  right  to  left,  or  left  to  right,  in 
fig.  4,  corresponding  with  bottom  to  top,  or  top  to  bottom,  in  the  former 
figures.  The  insulated  wire  is  to  be  wound  from  off  a  reel  or  drum,  at 
a  convenient  distance,  the  glue  or  shellac  being  applied  so  as  to 
surround  and  coat  every  part ;  and  when  the  belt  is  formed,  and  further 
payed  over  and  coated  with  the  glue,  it  is  to  be  taken  from  off  the 
mould  ;  the  pins  /?,  and  clamps  *,  being  first  removed  therefrom.  It  is 
then  to  be  secured  by  a  temporary  binding  of  strips  of  cloth,  to  hold 
it  in  shape,  and  to  be  baked  in  an  oven  at  a  temperature  of  about 
170^  Fanr.,  for  about  eight  or  ten  hours,  to  drive  out  the  moisture. 
The  temporary  binding  strips  may  then  be  removed,  and  the  belt 
covered  with  waterproof  cloth,  or  any  other  water-repellent  substance, 
and  sometimes  a  thin  sheathing  of  brass  may  be  added.  The  belt  is 
then  complete.  It  is  to  be  understood  that  each  belt  is  to  have  the 
two  ends  of  the  continuous  wire  left  out  for  connecting  with  the 
battery. 

The  dotted  lines  in  fig.  2  illustrate  the  feature  or  division  of  the 
invention  laatly  above  set  forth,  both  in  respect  of  the  combination 
referred  to,  and  otherwise.  «»,  is  one  of  a  pair  of  the  armatures,  with 
])endent  ends  to*,  uj*,  and  a  corresponding  armature  is  to  be  used  on 
the  opposite  side  of  the  engine  or  carriage.  If  the  armatures  be  sup- 
posed to  rest  upon,  or  be  supported  by,  the  saddles  b,  b,  then  the 
figure  illustrates  the  combination  with  the  deflected  belts ;  but  if  the 
armatures  be  not  supported  by  the  saddles,  but  are  supported  inde- 
pendently from  the  frame  of  the  engine  or  carriage,  then  the  dotted 
lines  alone  illustrate  the  absence  of  the  combination  referred  to.  In 
either  case,  excepting  at  the  extremities  of  the  pendents  w*,  w*,  the 
armatures  should  be  bound  or  covered  with  a  coil  of  insulated  wire, 
extending  over  the  whole  of  their  length. 


iZb  Thomas  Hunter  Holderjtess  and  Henky  JoaDAisr,  both  qf  Liver- 
pool,/m*  improvements  applicahl-e  to  the  construrtion  of  ships  or  othei* 
naviyable  vessels,  the  hulU  of  which  are  built  irith  Metallic  frames  and 
icood  planking ;  part  of  which  may  be  applied  to  vessels  constructed 
entirely  of  toood,  or  with  wood  frames  and  phnking,  and  iron  deck 
&<?fli»*.— [Dated  23rd  April,  1864.] 

The  first  part  of  this  invention  conMists  in  applying  iron  or  other 
suitable  metal  in  pkce  of  timber  in  the  construction  of  the  waterways 
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and  bulwarka  to  ships  or  other  nangable  vessels,  the  hulls  of  which 
are  built  entirely  of  wood,  or  with  wooden  frames  and  plankinpj,  and 
iron  deck  beams,  or  \\ath  metal  frames,  deck  beams,  and  planked  with 
timber  up  to  the  gunwale.  • 

In  carrying  out  this  invention,  a  vertical  stringer  plate  is  carried  round 
the  outer  side  of  the  vessel's  frame,  the  upper  ed«j;e  of  which  is  in  lino 
with  the  top  of  the  deck  beams,  or  nearly  8o,  and  a  horizontal  longitu- 
dinal stringer  plate  is  carried  on  the  top  of  the  deck  beams  right  round 
the  vessel,  for  forming  the  bottom  of  the  waterway.  These  two  lines 
of  stringer  plates  arc  rivetted  togetlier  by  an  an^le  iron,  or  by  having 
the  edge  of  one  line  of  plates  turned  to  tlie  required  angle.  The  hori- 
zontal stringer  plate  has  rivetted  thereto  two  L  or  an^e  irons,  which 
run  parallel  to  each  other,  one  of  which  line  of  angle  irons  may  be  used 
to  rivet  the  foot  of  the  metal  bulwarks  to,  and  the  other  to  receive  the 
abutments  of  the  sides  and  ends  of  the  deck  planks.  The  lower  limbs 
on  the  L  or  angle  irons  are  turned  towards  each,  and  placed  sufficiently 
apart  to  form  the  waterway.  The  ton  of  the  bulwarks  is  turned  in- 
wards, or  an  angle  iron  is  rivetted  along  the  upper  edge  thereof,  to 
which  can  be  attached  a  wooden  rail.  Tne  bulwarks  are  fitted  inter- 
nally with  metal  stays,  the  feet  of  which  are  secured  to  the  inner  line 
of  angle  or  L  iron  or  other  metal ;  or  the  platos  forming  the  bulwarks 
may  be  turned  in  at  the  bottoms,  to  form  the  bottom  of  the  waterway, 
in  which  case  the  outer  line  of  angle  iron  on  top  of  the  waterway 
would  be  dispensed  with  ;  or  the  bulwark  plates  may  be  extendea 
sufficiently  downwards  to  form  the  vortical  stringers,  and  be  secured 
to  the  frame  of  the  vessel,  and  the  plates  of  the  waterways  may  be 
secured  to  the  bulwarks  by  angle  iron,  or  by  having  the  outer  edges  of 
the  waterway  plates  turned  at  an  angle  to  allow  of  their  being  rivetted 
to  the  bulwark  plates ;  or  the  vertical  stringer  plates  may  bo  carried 
sufficiently  upwards  to  allow  the  bulwark  plates  to  be  rivetted  thereto. 
In  place  of  the  bulwark  stays  stanchions  of  angle  or  T  iron  may  be  used. 

By  this  improved  system  of  metal  waterways  and  bulwarks,  iron  or 
other  metal  may  be  iised  in  the  construction  of  the  poops  and  top- 
gallant forecastles  of  ships  or  other  navigable  vessels  built  of  wood,  or 
with  metal  frames  and  wooden  skins. 

This  invention  further  consists  in  attaching  the  wooden  planking  of 
iron-framed  vessels  to  the  frames  by  means  of  bolts  driven  from  the 
inside  and  rivetted  on  the  outside,  which  mode  not  only  facilitates  the 
work  of  fastening,  but  is  less  costly  tliau  when  screwed  bolts  and  nuts 
are  used,  and  w^ill  be  found  a  far  superior  mode  of  fastening;  as  by  this 
improved  arrangement  tlie  bolts  can  be  the  full  size  of  the  holes  in  the 
metal  frames,  whereas  the  screwed  bolts  now  used  are  obliged  to  be  of 
a  less  diameter  than  the  holes  through  which  they  pass,  to  prevent  the 
thread  of  the  screw  being  injured  in  driving. 

The  figure  in  Plate  V.  is  a  vertical  transverse  section  of  a  portion  of 
a  vessel's  side  and  deck  constructed  of  wood,  with  the  improved  metallic 
bulwark  and  waterways  attached  thereto,  a,  is  the  external  skin  or 
planking  of  wood,  applied  longitudinally  in  the  ordinary  way  ;  i,  is  the 
vertical  wood  frame;  c,  an  iron  knee;  rf,  a  deck  beam,  to  which  is 
bolted  p,  the  longitudinal  stringer  forming  the  bottom  of  the  waterway, 
and  to  the  outer  edge  of  which  is  attnclicd  the  vertical  metal  stringer 
plate/    To  the  upper  edge  of  thi.s  plate  is  rivetted  the  iron  or  other 
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metal  bulwarks  y.  A,  is  an  angle  iron,  against  which  the  edge  of  the 
deck  planks  abut,  and  which  i.s  riveiled  to  the  horizontal  stringer  plate 
on  tlie  top  of  the  deck  beams,  and  forms  the  inner  side  of  the  water- 
ways; ?',  angle  iron,  which,  by  means  of  rivets,  connects  the  horizontal 
and  vertical  stringer  plate  together  ;  k,  is  an  angle  iron  ri vetted  along 
the  top  of  the  bulwarks,  and  above  which  is  mounted  /,  a  wooden  rail ; 
»?,  are  metal  stays  for  bulwarks ;  ;/,  bolts  for  attaching  the  external 
wooden  skin  to  the  metallic  frames,  which  are  driven  from  the  inside, 
and  clenclied  or  ri  vetted  on  to  a  washer  on  the  outside. 

The  patentees  claim,  "  First, — the  application  of  iron  or  other  suit- 
able metal  in  place  of  timber,  in  constructing  waterways  and  bulwarks 
to  such  sliips  or  other  navigable  vessels,  the  hulls  of  which  are  built 
entirely  of  wood,  or  with  wooden  frames  and  planking,  and  iron  op 
other  metal  deck  beams,  or  with  iron  or  other  metal  frames  and  deck 
beams  planked  with  timber  up  to  the  gunwale,  in  the  manner  and  for 
the  purposes  described.  Secondly, — the  application  of  poops  and  top- 
gallant forecastles,  constructed  of  iron  or  other  metal,  to  such  ships 
and  other  navigable  vessels,  the  hulls  of  which  are  built  of  wood,  or  with 
metal  frames  and  wooden  skins,  in  the  manner  described.  And,  lastly, 
in  attaching  the  wooden  planking  to  iron  or  steel-framed  vessels,  by 
driving  tlie  bolts  from  the  inside  and  rivetting  them  on  the  outside,  in 
contradistinction  to  the  driving  of  the  bolts  from  the  outside  and 
rivetting  them  on  the  inside,  and  to  screw  bolts  driven  from  the  out- 
eide  and  having  the  nuts  applied  thereon  from  the  inside,  as  now 
commonly  practised.'' 


To  William  Isaao  Meacock,  of  Liverpool,  for  improvements  in  the 
construction  of  anchors y — being  a  communication. — [Dated  80th  April, 
18G4.] 

This  invention  relates  to  certain  improvements,  whereby  greater  holding 
power  is  obtained  than  by  the  ordinary  anchor,  in  consequence  of  two 
flukes  acting  at  once  independently  of  each  other. 

In  Plato  v.,  iig.  1  represents  a  plan  view  of  the  anchor,  and^  fig  2  a 
pido  view  of  the  same,  a,  is  the  shank,  with  the  solid  head  h,  enlarged 
on  each  side,  to  form  the  shoulders  c,  c,  d,  d,  show  the  internal 
angular  faces  of  the  shoulders  for  the  bearing  surface  of  the  palms 
of  the  flukes  e,  e,  which  are  connected  to  the  shank  by  the  bolt  f 
on  which  they  swing  ;  y,  represents  a  shackle  for  the  purpose  of  fish- 
ing tho  anchor. 

Tlie  patentee  claims,  '*  the  general  construction,  arrangement,  and 
combination  of  parts,  substantially  as  herein  specified." 


To  James  John  Milleb,  Jun.,  of  Clarendon^ place,  VassalUroad^ 
Brixton,  for  improvements  in  steam  engines  and  pumps,  —  [Dated 
5th  May,  1864.] 

This  invention  is  peculiarly  applicable  to  small  steam  engines  used  for 
pumping  and  other  purposes^  and  consists  in  constructing  the  piston 
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and  cylinder  in  such  manner  that,  by  the  rotation  of  one  of  them,  and 
by  having  passages  in  the  i)i8ton,  the  induction  and  eduction  ways  shall 
bo  opened  and  closed. 

In  Plate  VI.,  fig.  2  shows,  in  vertical  section,  the  cylinder,  piston, 
and  other  parts  of  the  steam  engine  constructed  according  to  this  in- 
vention ;  and  fig.  2  is  a  transverse  section  taken  at  the  line  i,  i,  fig.  1. 
a,  a,  is  the  steam  cylinder ;  a',  is  the  induction  port,  and  o*,  a*,  are  the 
eduction  ports :  they  are,  it  will  be  seen,  placed  in  the  centre  of  the 
length  of  the  cjrlinder.  b,  is  the  piston :  it  is  shown  without  any  packing, 
as,  in  small  engines,  packing  will  be  found  to  be  unnecessary,  i*,  ft',  are 
steam  passages  or  grooves  formed  in  the  piston,  c,  is  the  piston  rod, 
parsing  out  through  a  stuffing  box  on  the  cylinder  cover  ;  d,  is  an  arm 
fixed  on  the  piston  rod  ;  its  end  enters  the  cam  groove  e,  shown  in  plan 
at  fig.  3,  and  formed  in  a  piece  secured  to  the  framing  or  foundation  of 
the  engine.  This  arm  d,  will,  as  the  piston  b,  travels  to  and  fro  in  the 
cylinder,  cause  it  to  rotate  through  a  small  part  of  a  circle,  first  in  one 
direction  and  then  in  the  other,  as  the  end  of  the  arm  follows  the 
course  of  the  cam  groove  e ;  aftd  this  partial  revolution  of  the  piston 
will  bring  the  passages  5*,  and  b^,  in  the  piston  alternately  up  to  the 
induction  passage  a\  and  when  one  of  them  is  opposite  to  the  induction 
passage,  the  other  will  be  opposite  one  or  other  of  the  eduction 
passages  a',  a'.  With  the  parts  in  the  position  shown  at  fig.  1,  the 
passage  &*,  is  opposite  the  induction  passage  a* ;  and  the  steam  passing 
along  it  is  led  to  the  left  band  end  of  the  cylinder,  when  it  acts  to  force 
the  piston  to  the  other  end  of  its  stroke,  where  it  is  turned  partly 
round,  and  the  passage  ft*,  is  brought  opposite  one  of  the  eduction 
passages  o*,  whilst  the  passage  ft',  comes  up  to  the  induction  passage 
and  takes  steam  to  the  other  end  of  the  cylinder  to  bring  back  the 
piston,  and  so  the  work  goes  on.  ^  is  a  lever  used  in  starting  the 
engine  when  it  happens  that  the  piston  has  stopped  near  one  end  of  its 
course,  but  before  tne  reversal  in  the  passages  in  the  piston  has  been 
completed.  The  lever  f,  is  keyed  on  a  bar  tjf,  of  circular  section ;  it 
passes  through  a  stuffing  box  in  the  end  of  the  cylinder,  and  the  portion 
within  the  cylinder  has  a  feather  upon  it,  running  from  end  to  end  of 
the  bar.  In  the  piston  is  a  hole  to  receive  the  rod  y,  and  its  feather, 
and  the  space  allowed  for  the  feather  is  such  that  tfie  rotatory  motion 
of  the  piston  can  take  place  when  the  lever/,  is  in  a  central  position, 
without  moving  the  rod  ^;  but  if  the  engine  happens  to  stop  when  the 
partial  rotation  of  the  piston  is  incomplete,  it  can  readily  be  put  over 
by  means  of  the  lever/.  When  adapting  the  invention  to  a  force  pump 
which  is  to  be  worked  by  the  engine,  the  plunger  is  affixed  to  the  piston' 
rod  c,  and  the  pump  barrel  set  in  a  line  therewith. 

Although  these  engines  are  intended  especially  to  be  worked  by 
steam,  stul  thev  may  be  worked  by  water,  air,  or  other  fluid  under 
pressure.  Or  the  machine  can  be  used  as  a  pump,  by  connecting  the 
piston  rod  with  a  crank  driven  by  manual  or  other  power,  or  otherwise, 
oy  giving  motion  to  the  piston,  and,  further,  by  maKiug  the  induction 
and  eduction  pipes  the  suction  and  supply  pipes  of  the  pump. 
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To  Hexiiy  Be:nxett,  of  Woinhndf/e,  Shropshire,  for  improvcmentH  in 
puddling  iron,  steel  iron,  and  atevl,  and  in  apparatus  or  machinen/  for 
facilitating  the  operation  of  puddling, — [Dated  23rd  April,  1864.] 

Tins  invention  consisty,  firstly,  in  submitting  pigs  of  iron  to  a  strong 
heat  prior  to  their  introduction  into  the  body  of  the  furnace  to  be 
puddled ;  this  is  effected  by  placing  hollow  bars,  with  water  running 
through  them,  over  the  fire-grate,  or  over  the  body  of  the  furnace,  at  a 
distance  of  some  six  inches  from  the  crown :  upon  these  water  bars 
are  laid  the  pigs,  introduced  through  doors  in  the  end  of  the  furnace 
above  the  fire  door ;  and  as  one  heat  of  metal  is  being  bloomed  or 
hailed,  these  pigs  are  being  reduced  almost  to  a  molten  state ;  the  heat 
heing  drawn,  the  pigs  are  removed  into  the  position  in  the  puddling 
chamber,  where  they  are  in  turn  to  be  puddled  ;  but  this  operation  of 
previously  heating  them  will  save  from  twenty  to  thirty  minutes  in 
the  operation  of  puddling  each  heat,  and,  of  course,  a  corresponding 
sanng  of  fuel  is  also  effected. 

Secondly,  the  invention  consists  in  placing  a  quadrant  guide,  sup- 
ported in  suitable  carriers,  upon  the  top  of  a  puddling  furnace :  around 
this  quadrant  guide  moves  a  radial  bar  from  a  pivot  at  the  centre  of 
the  circle,  of  which  the  quadrant  forms  a  portion  :  from  the  bed  .plate 
supporting  the  quadrant  on  the  top  of  the  furnace  is  supported  a  long 
rod  hung  on  friction  rollers,  from  which  runs  a  connectmg  rod  which 
gives  motion  to  the  radius  rod  travelling  roiuid  the  quadrant,  and  also 
supports  the  puddler's  rabble. 

in  Plate  Yl.,  fig.  1  is  a  vertical  section,  and  fig.  2  a  plan,  of  a  furnace 
fitted  with  the  improved  puddling  apparatus  ;  and  fig.  3  is  a  plan  of  a 
similar  furnace  fitted  \\nth  another  form  or  modification  of  the  improved 
puddling  apparatus. 

In  figs.  1  and  2,  i,  is  the  furnace  bed ;  2,  a  quadrant  guide,  supported 
on  carriers  3  :  around  this  quadrant  guide  works  the  radial  bar  4,  from 
a  pivot  at  6,  the  centre  point  of  the  quadrant,  o,  is  a  rod  or  bar  run- 
ning on  friction  rollers  7,  which  bar  is  carried  by  the  standards  8  :  this 
bar  travels  over  two  or  more  furnaces,  having  the  same  apparatus 
connected  to  them,  and  thus  several  furnaces  are  worked  by  the  same 
eugine  power  simultaneously,  the  rod  c,  being  connected  to  the  engine 
by  a  cranlt,  or  in  any  other  suitable  manner.  9,  is  a  rod  suspended 
from  the  rod  e,  and  attached  to  the  radial  bar  4 ;  so  that  as  the  bar  6, 
works  with  a  reciprocating  motion  backwards  and  forwards  in  a  line 
with  the  body  of  the  furnace,  the  radial  bar  4,  partakes  of  the  same 
motion,  whilst,  by  its  motion  round  the  quadrant,  a  circular  motion  is 
also  insured ;  thus,  through  the  connecting  rod  lo,  hung  from  the  radial 
bar  4,  the  puddler's  rabble  ii,  is  constantly  worked  in  a  rectilinear  and 
also  a  circular  motion,  imitating  as  nearly  as  possible  the  movements 
of  the  human  arm.  The  rod  12,  is  attached  at  one  end  to  the  quadrant 
hilide,  and  at  the  other  to  a  crank  13,  npon  which  crank  is  the  rod  14, 
and  vertical  rod  is,  upon  which  is  fixed  the  pinion  le,  working  into,  and 
driven  by,  a  worm  17,  upon  a  revohing  shaft  is,  by  which  revolving  shaft 
motion  is  given  off  from  the  engine.  This  forms  the  change  or 
reversing  gear,  bringing  back  the  quadrant  slide,  and  with  it  the  radial 
bar  4,  when  they  have  reached  either  end  of  the  quadrant.  The  rod  14, 
is  in  connection  with  similar  change  gear  upon  the  next  furnace,  and, 
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by  means  of  a  bell  crank  fixed  at  any  suitable  point  upon  tliia  rod,  the 
counection  being  upon  the  opposite  arms  of  the  crank,  a  reciprocating 
motion  is  maintained.  Any  number  of  furnaces  may  thus  be  connected 
together,  and  worked  by  the  same  power  simultaueoufsly. 

Eig.  3  represents  a  modified  form  of  the  apparatus,  in  wliich  the 
quadrant  and  several  other  portions  of  the  mechanism  are  dispensed 
with.  In  this  form  of  apparatus  the  rod  or  bar  i,  by  which  the  power 
is  derived  from  the  engine,  has  a  bent  lever  rod  2,  suspended  from  it 
at  the  point  s :  the  rod  2,  works  in  a  slotted  bar  4,  and  supports  the 
rabble.  The  slotted  bar  4,  is  hung  upon  a  pivot  at  e,  and  by  the 
attachment  of  the  rod  7,  (worked  by  the  reversing 'gear)  to  the  end  8, 
of  the  bar  4,  a  circular  reciprocating  motion  is  imparted  to  the  bar,  and 
it  moves  in  an  imaginary  arc  of  a  circle,  of  which  the  point  5,  ia  the 
centre.  Thus  the  circular  reciprocating  motion  is  obtained,  whilst  by 
the  connection  of  the  bent  lever  2,  (carrying  the  rabble)  to  the  bar  1, 
at  the  point  s,  rectilinear  reciprocating  motion  is  imparted  to  the 
rabble.  Several  furnaces  may  be  worked  simultaneously  oy  this  system, 
by  putting  them  in  communication  in  the  same  manner  as  explained 
for  the  apparatus  shown  in  figs.  1  and  2. 

The  patentee  claims,  "  Firstly, — the  improvement  in  puddling  iron, 
steel  iron,  and  steel,  by  submitting  the  pig  iron  to  a  strong  heat  before 
puddling,  as  herein  described.  -And,  Secondly, — the  improvements  ia 
apparatus  or  machinery  for  facilitating  such  operation  of  puddling, 
BUDstantially  as  herein  more  fully  set  forth  and  specified.** 


To  James  Edward  Duyck,  of  Siamford-sfreet,  Blachfriars,  for  iiU" 
improvements  in  distilling  and  purifying  petrolemn  oils  and  other 
hydrocarbons,  and  in  apparatus  employed  therein. — [Dated  22nd 
April,  1864.] 

This  invention  consists  in  distilling  and  purifying  petroleum  oils  and 
other  hydrocarbons,  by  means  of  heat,  by  the  introduction  of  t<team 
(by  preference  superhe«ated  steam)  into  the  body  of  the  oil,  by  mixing 
with  the  oil,  when  vaporized,  chlorine  gas,  and  by  bringing  in  contact 
with  the  vapours  and  gas  moist  steam,  the  whole  of  which  are  then 
condensed  and  drawn  ofi*.  In  some  cases  the  moist  steam  is  dispensed 
with.  The  invention  also  consists  in  purifying  petroleum  oils  and  other 
hydrocarbons  by  bringing  the  vapours  of  such  oils  and  hydrocarbons 
in  contact  with  chlorine  gas. 

The  figure  in  Plate  V.,  is  a  sectional  elevation  of  the  apparatus 
employed,  a,  is  a  furnace ;  h,  h,  are  flues  carried  round  a  boiler  or 
vessel  c,  for  containing  petroleum,  or  other  hydrocarbon  or  material 
for  producing  hydrocarbon ;  d,  is  a  steam  supply  pipe ;  e,  e,  are  pipes 
open  at  bottom  for  conveying  steam  to  the  lower  part  of  the  boiler ; 
f,  is  a  coil,  for  superheating  the  steam ;  y,  is  a  pipe,  for  carrying  off  the 
vapourized  i)roduct8  from  the  boiler ;  /i,  is  a  pipe  leading  from  a 
chlorine  retort  $,  for  bringing  chlorine  gas  in  contact  with  the 
vapourized  products  j  or,  instead  of  the  retort,  a  gasholder  is  some- 
times used,  for  containing  a  supply  of  chlorine  gas,  and  pressure  is 
applied  to  force  the  gas  from  the  holder  through  the  pipe  h.    The 
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gaseous  products  issue  from  the  pipe  y,  into  a  condenser  and  coil,  held 
in  a  cistern  containing  cold  water,  or  other  cooling  agent,  and  the 
condensed  gases  are  drawn  off  in  a  liquid  state  from  the  outlet  of 
the  coil. 

The  patentee  claims,  "First, — distilling  and  purifying  petroleum 
oils,  and  other  hydrocarbons  and  substances  for  producing  hydro- 
carbons, by  bringing  the  vapours  driven  off  therefrom  by  heat  in 
contact  with  chlorine  gas.  And,  Secondly, — the  arrangcMnent  of 
apparatus  hereinbefore  described." 


To  Chatit^s  JA^nes  Eichardsox,  of  Kensington-square^  for  improve- 
menfs  in  arranging  steam  boiler  and  other  furnaces,  in  order  to  render 
them  more  suitable  for  burning  petroleum  and  like  oils.  —  [Dated 
4th  May,  1864.] 

Ijt  arranging  furnaces,  in  order  to  render  them  more  suitable  for  burn- 
ing petroleum  and  like  oils,  the  bed  or  lower  part  of  a  furnace  is  con- 
structed in  such  manner  as  to  receive  compressed  charcoal  or  other 
porous  matter,  either  as  a  single  complete  layer  or  in  sections,  so  as  to 
allow  of  atmospheric  air  passing  between  the  sections.  Underneath 
the  bed,  or  sections  of  the  bed,  there  is  a  space,  or  spaces,  supplied  to 
any  required  height  with  petroleum  or  like  oil,  and  the  petroleum  or 
oil,  or  the  vapour  thereof,  percolates  upwards  through  the  porous 
material  in  the  bed,  or  sections  of  the  bed,  of  the  furnace :  and  it  bums 
at  the  surface  of  such  porous  material.  By  these  means  petroleum  and 
like  oils  may,  with  safety  and  with  great  utility,  be  burned  as  fuel  in 
steam  engine  and  other  fiirnaces. 

In  Plate  YI.,  fig.  1  is  a  plan  of  grate  with  four  bars  ;  ^g,  2  section 
through  the  centre  of  grate  ;  fig.  3  section  of  grate  through  the  middle 
of  fire-bar  ;  and  fig.  4  is  a  transverse  section  on  the  line  c  ;  fig.  6  section 
of  grate  on  the  line  n,  fig.  1.  a,  a,  are  the  oil  chambers ;  b,  the  oil 
cistern,  with  five  openings  to  admit  the  oil  into  chambers  ;  c,  the  space 
filled  with  water  from  the  boiler  ;  J,  the  vapour  chamber  ;  e,  the  pipe, 
conveying  the  vapour  to  the  perforated  tube  f,  and  permitting  its 
escape  ;  g,  air  tubes  conveying  air  to  mix  with  the  vapour.  "Fig.  G 
section  of  one  bar,  showing  the  filling  in  with  the  porous  matenal ; 
h,  the  porous  material ;  i,  the  pipe  by  which  the  oil  enters  the  grate — 
tap  No.  1  regulating  the  flow ;  k,  the  pipe  by  which  the  oil  is  drawn 
off :  /,  glass  indicator,  showing  height  of  oil  in  the  grate.  Two  lines  are 
drawn  across  it :  when  the  oil  stands  at  the  upper,  the  fire  will  burn 
fiercely ;  when  at  the  lower,  the  grate  is  fully  served,  m,  is  a  tube  con- 
veying water  from  the  boiler  to  the  grate,  by  preference  from  the  upper 
part  of  the  boiler ;  n,  ascending  tube,  returning  water  from  the  grate 
to  the  boiler,  by  preference  to  the  lower  part  of  boiler  ;  o,  is  the  filtering 
tube  to  boiler,  the  water  passing  through  grate ;  p,  p,  bars  attached  to 
the  boiler,  and  permitting  the  grate  to  slide  over  them. 

The  operation  is  as  follows : — The  oil  chambers  are  packed  tightly  with 
porous  material :  the  oil  enters  quickly,  ascends,  and  completely  soddens 
the  porous  material,  which  soon  shows  an  oily  surface.  When  paper 
pressed  upon  it  becomes  saturated  it  can  be  lighted.     The  oil  on  the 
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surface  vapourizes  as  soon  as  it  becomes  warm,  the  vapour  takes  fire, 
and  will  continue  to  burn  as  long  as  there  is  any  oil  in  the  chambers : 
if  sufficiently  hard,  the  porous  material  remains  uninjured :  the  flame 
is  continued  at  pleasure  by  admitting  the  oil.  The  vapour  chamber  is 
placed  in  the  hottest  part  of  the  grate — it  collects  and  forms  vapour ; 
thiH  is  conducted  to  a  perforated  tube  and  allowed  to  escape  ;  taking 
fire  from  the  flame  of  tne  grate,  it  gives  additional  heat  and  tends  to 
bum  the  smoke :  air  is  admitted  to  aid  the  operation.  To  prevent  the 
grate  getting  too  hot,  as  well  as  to  obtaiu  all  the  heat  given  out  bv  the 
combustion  of  the  oil,  the  water  from  the  boiler  circulates  through  the 
grate  and  returns,  a,  fig.  2,  is  a  shield  to  prevent  the  air  and  vapour 
tubes  becoming  too  hot.  The  porous  material  goes  to  the  bottom  of 
the  oil  chambers ;  it  sucks  up  the  oil,  otherwise  the  latter  would  boil 
and  produce  too  much  vapour,  which  would  escape  to  the  vapour  tube. 
The  kind  of  porous  material  to  be  used,  its  thickness  and  depth, 
whether  it  should  be  of  one,  two,  or  more  sorts,  must  be  according  to 
the  work  required,  and  to  the  nature  of  the  oil.  There  are  several 
kinds  of  porous  material — thin  slices  or  blockn  of  porous  bricks,  pumice- 
stone,  lime,  charcoal,  or  moulded  carbon,  bath-brick,  natural  or  artificial 
porous  stone,  loam,  or  sand  core  (used  in  foundries),  lime,  charcoal,  or 
such  like  in  powder— eitlier  placed  on  or  between  solid  sponge,  when 
placed  below  other  solid  material:  the  thinner  and  more  open  the 
material,  the  fiercer  the  combustion  and  the  greater  the  smoke.  Mineral 
salt,  with  a  thin  top  of  moulded  carbon  or  charcoal,  makes  a  good  packing, 
but  the  salt  by  itself  soon  bums  to  cinder  and  will  not  last.  The  bottom 
of  the  oil  chambers  inclines  downwards  to  the  cistern,  to  allow  auy 
thick  matter  to  descend  to  be  taken  out.  When  the  flame  is  to  be  ex- 
tinguished, the  cover  is  to  be  put  over  it,  the  vapour  being  permitted  to 
bum  itself  out.  The  upper  surface  of  the  grate  should  be  six  or  seven 
inches  only  under  the  boiler. 

The  petroleum  oils  used  in  the  apparatus  should  be  the  Pennsylvanian, 
"VVallachian,  Eangoon,  and  the  English  coal  crude  oil.  The  Kangoon 
— as  thick  as  half  melted  snow — requires  to  be  mixed,  the  first  one  or 
two  gallons,  with  a  little  jjetroleum  spirit,  and  well  stirred  to  make  it 
fluid.  When  the  grate  is  well  warmed,  the  oil  in  its  natural  state  can 
be  put  into  the  cistern  in  any  convenient  way. 


To  William  Crofts,  of  Heme  Bay,  for  improvefnents  in  the  means 
and  apparatus  used  in  the  propagation  of  oysters. — [Dated  25th  April, 
18G4.J 

This  invention  relates,  in  the  first  place,  to  the  use  of  tanks  or  vivaria 
in  which  the  oysters  are  deposited  lor  the  purpose  of  breeding.  Water 
is  allowed  to  flow  constantiv  through  these  tanks.  The  oysters  are 
pliu'cd  in  rows  in  an  inclined  position,  with  their  mouths  upwards,  and 
supported  in  this  position,  at  nitervals,  by  long  narrow  tiles,  about  half 
an  inch  thick,  running  transversely  across  the  tanks.  These  tiles  are 
made  of  a  mixture  of  blue  estuary  clay,  calcined  oyster  shells,  cracked 
cockle  and  oyster  shells,  and  Boman  cement,  baked  in  the  sun  or  other- 
wise hardened.  They  are  pronded  with  lugs  or  projections  at  their 
back  surfaces,  for  holcLing  them  up  at  the  proper  angle  for  the  support 
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of  the  oyuterg.  These  tiles  are  indented  with  grooves,  arranged  to  snb- 
divide  them  into  squares,  and  perforated  with  holes,  to  increaHC  the 
facility  with  which  the^  can  be  separated  into  parts ;  should  the  young 
oysters  adhere  to  their  surface,  they  are  further  perforated,  the  holes 
being  filled  with  cork,  or  other  substance  suitable  to  induce  the  deposit 
of  the  spat.  Above  and  over  these  oyster  tiles  are  placed  spat  or  brood 
collectors,  which  consist  of  long  round  bars  of  wood,  also  traversing 
the  bars  transversely,  and  supported  at  each  end  by  chairs  or  dogs,  so 
as  to  raise  them  slightly  over  the  oyster  tiles.  These  collectors  are 
perforated  for  the  reception  of  bunches  of  broom,  heather,  coir,  cork, 
or  other  such  material  as  may  induce  spat  or  brood  of  tlie  oyster  to 
adhere.  These  bunches  radiate  from  a  centre,  or  are  otherwise  ar- 
ranged to  form  a  proper  attraction.  These  collectors  may  be  placed 
in  a  tideway,  near  to  or  over  ordinary  oyster  beds,  for  the  cultivation 
of  the  spat,  if  required.  ' 

This  invention  further  has  reference  to  accliinatisers  or  water  tankn, 
vivaria,  or  receptacles  for  the  reception  of  oysters,  the  temperature  of 
which  can  be  regulated  or  altered  by  ordinary  mechanical  appliances, 
and  the  proportion  of  salt  water  and  fresh  also  varied  by  the  same 
means,  so  that  it  will  not  be  necessary  for  the  oysters  to  be  taken  at 
once  from  the  sea  or  returned  to  their  natural  element,  as  they  can  be 
acclimatised  to  the  water  in  the  tanks  by  gradual  stages. 

This  invention  also  relates  to  a  vermin  collector  for  taking  up  star- 
fish  and  other  such  things  from  the  oyster  beds.  It  is  formed  of  two 
wheels  on  a  spindle,  connected  by  rollers,  being  armed  with  bunches  of 
coir,  or  such  bristly  substance,  or  hooks.  The  collector  is  dragged  over 
the  oyster  beds,  and  gathers  the  vermin,  wliich  it  deposits  in  a  vessel 
suspended  from  the  spindle  for  that  purpose. 

This  invention  also  relates  to  spat  collectors,  in  the  shape  of  four 
rectangular  tiles,  radiating  from  ft  hollow  boss  in  the  centre  (in  cross 
section,  in  the  form  of  a  cross)  and  perforated  with  holes,  which  are 
filled  with  cork,  kamptulicon,  or  like  material,  to  which  the  spat  will 
readily  adhere.  These  are  lowered  down  iu  a  tideway,  and  taken  up 
again  when  reouired  to  be  examined,  or  they  may  be  used  in  the  vivaria 
instead  of  in  tne  tideway. 

This  invention  also  relates  to  a  circular  case  or  frame  of  wicker  or 
stake  work,  puddled  and  lined  with  tiles,  and  covered  over  at  the  top, 
to  be  placed  in  a  tideway  or  on  the  beach.  In  this  will  be  placed 
oysters  for  breeding,  and  the  water  will  be  clianged  at  every  rise  and 
fall  of  the  tide ;  also  fresh  water  can  be  mixed  with  the  salt  water  in 
these  receptacles,  by  means  of  a  pipe  from  the  shore.  In  operating 
with  the  above  apparatus,  it  can  be  done  either  with  or  without  the 
action  of  voltaic  electro-galvanism. 

With  reference  to  the  tanks  or  vivaria  in  which  the  oysters  are  de- 
posited for  the  purpose  of  breeding,  water  is  allowed  to  flow  constantly 
through  the  tanks,  it  being  filtered  as  it  passes  in  and  aerated  by 
falling  from  a  height  into  the  tank. 

In  Plate  V.,  fig.  1  shows  a  vertical  section  of  a  vivarium,  which  will 
elucidate  the  principle  of  the  invention,  a,  is  the  upper  receptacle 
for  salt  water,  which  runs  through  perforations  in  its  sides  into  the  ves- 
sel B,  which  is  filled  with  some  proper  tilteri  ug  medium.  Through  this  the 
water  percolates  until  it  reaches  the  bottom,  rising  between  two  plates  c, 
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and  falling  over  the  top  d,  on  to  a  spreader  i,  for  aerating  the  water, 
which  passes  thence  into  the  larger  part  of  the  tank  £  ;  in  this  tank  are 
placed  tiles,  or  such  substances  as  have  been  described,  for  collecting 
the  spat  or  young  from  certain  oysters  deposited  therein.  Fresh  and 
hot  water  is  mixed  with  the  salt  water,  as  required,  by  means  of 
pipes  r,  ¥,  which  are  carried  to  the  bottom  of  the  filtering  tank. 
As  the  water  is  drawn  out  of  the  vivarium  at  bottom,  any  spat  not 
deposited  upon  the  collectors  is  caught  upon  the  gravel,  or  other 
substance,  deposited  in  troughs  a,  o,  a,  a,  from  the  compartments 
below  which  the  waste  pipes  lead,  o,  is  the  spill  water.  In  large 
vivaria,  the  oysters  are  placed  in  rows  in  an  inclined  position,  with 
their  mouths  slanting  upwards,  and  are  supported  in  this  jipsition,  at 
inter\'al8,  by  long  narrow  double  tiles,  about  half  an  inch  in  thickness, 
and  made  as  above  described,  running  transversely  across  the  tanks. 
Fig.  2  shows  this  arrangement  in  elevation.  Fig.  3  shows  a  portion  on 
an  enlarged  Hcale.  Above  and  over  these  oyster  tiles  are  placed  the 
spat  or  brood  collectors  n,  which  consist  of  long  round  bars  of  wood. 
On  these  bars  of  wood  are  strung  collectors,  also  traversing  the  beds 
transversely,  and  supported  at  each  end  by  chairs  or  dogs,  so  as  to  raise 
them  slightly  above  the  oyster  tiles.  These  collectors  can  be  employed 
in  the  tideway  near  to  ordinary  oyster  beds  for  the  collection  of 
spat  or  brood,  if  required ;  they  may  also  be  [anchored  in  position, 
instead  of  being  supported  by  dogs.  Secondly,  with  reference  to  ac- 
climatisers,  water  tanks,  vivaria,  or  receptacles  for  the  reception  of 
oysters  are  provided,  the  temperature  of  which  can  be  regulated  or 
altered,  and  the  proportion  of  salt  water  and  fresh  water  also  varied,  so 
that  it  will  not  be  necessary  for  the  oysters  to  be  taken  at  once  from 
the  sea  or  returned  to  their  natural  element,  as  this  can  be  acclimatised 
to  the  water  in  the  tanks  by  gradual  stages. 

Fig.  4  represents  an  end  elevation  of  a  vermin  collector,  for  taking 
up  starfish  and  other  such  things  from  oyster  beds.  It  is  formed  of 
two  wheels  l,  l,  fixed  on  a  spindle  k,  and  connected  by  rollers  arranged 
round  within  the  circumference  of  l  ;  these  rollers  are  furnished  with 
bunches  of  coir  M,  or  such  bristly  substances,  or  alternately  with 
hooks  N.  This  apparatus  is  further  provided  with  a  guard  p,  belund,  to 
keep  the  vermin  up  against  the  hooks  n.  The  collector  is  dragged  over 
the  oyster  beds  in  the  manner  of  a  garden  roller,  and  picks  up  the 
vermin,  which  it  deposits  in  a  box  or  vessel  b,  suspended  from  the 
centre  spindle  for  that  purpose. 

Fig.  5  represents,  in  sectional  plan,  a  spat  collector,  consisting  of 
rectangular  tiles  t,  in  the  form  of  a  cross,  with  a  hollow  boss  u,  in  the 
centre,  and  disc-like  ends  v ;  they  are  perforated  with  holes,  which  are 
filled  with  cork,  kamptulicon,  or  such  like  material.  These  are  lowered 
down  in  the  tideway  singly,  or  strung,  or  used  in  the  apparatus  herein 
described,  and  taken  up  again  when  required  to  be  exammed. 

The  last  part  of  this  invention  is  illustrated  in  fig.  6,  representing  a 
vertical  section  of  the  beach.  A  circular  frame  of  wicker  or  stake 
work  w,  lined  inside  with  tiles  and  covered  over  at  the  top,'  is  to  be 
placed  in  a  tideway ;  in  it  will  be  deposited  oysters  for  breeding,  and 
collectors  t,  for  spat.  The  rising  and  falling  of  the  tide  changes  the 
water  in  these  receptacles ;  fresh  water  can  also  be  introduced  by  means 
of  pipes  from  the  shore.    The  wicker  or  stake  work  may  be  either  ren- 
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dered  water-tight  itself,  or  the  hole  in  the  beach  in  which  it  is  placed 
may  be  staked  or  piled  .iiid  puddled,  and  may  bo  considerably  larger 
than  the  wicker  receptacle. 


To  Chaiiles  DouoHxr  and  William  Drake  Key,  loth  of  Lincoln, 
for  improccmentis  in  treating  a  product  ohtaincJ  in  rejiniwj  the  oil  of 
cotton  »r^'(/rf.— [Dated  15th  April,  1804.] 

Tins  invention  consists  in  a  method  of  treating  the  residuum  or 
mucilage  obtained  in  the  refining  of  cotton-seed  oil  in  the  usual 
manner  by  means  of  alkaline  lyes.  To  extract  from  this  mucilage  the 
oils  or  fatty  matters  which  it  contain  •,  the  patentees  pur  three  tons  of 
the  mucilage  into  a  strong,  iron-bound,  wooden  vat,  capable  of  contain- 
ing six  tons,  and  having  a  two-inch  perforated  lead  coil  round  the 
bottom  :  they  then  apply  steam  to  the  mucilage,  until  the  temperature 
is  raised  to  200°  Fahr.,  and  ten  pounds  of  lime  to  every  one  hundred 
pounds  of  fatty  matter  the  mucilage  is  found  to  contain  (white  or 
Creech  lime  being  preferred),  the  lime  having  been  first  mixed  with 
water  to  the  consistency  of  cream.  The  lime  is  gradually  added,  and 
continuously  stirred,  until  the  boiling  point  is  reached  ;  the  scum  and 
fibre  then  commence  rising  to  the  surface,  and,  as  it  appears,  it  should 
be  removed  by  skimming  with  a  bowl  or  ladle  with  a  perforated 
bottom,  so  as  to  allow  such  fat  as  may  be  mixed  with  the  scum  to 
return  into  the  vat.  The  boiling  is  continued  for  six  hours  after  the 
boiling  point  has  been  attained,  care  being  taken  that  none  of  the 
scum,  as  it  rises,  gets  again  boiled  in  witli  the  mass.  At  the  expiration 
of  the  six  hours  boiling  the  steam  is  turned  off,  and  250  pounds  of 
sulphuric  acid  (1"850  specific  gravity)  diluted  with  750  pounds  of 
water,  is  added  to  each  ton  of  the  mucilage,  by  being  poured  through  a 
round  vesnel  with  a  perforated  leaden  bottom,  placed  over  the  centre  of 
the  vat,  so  as  to  distribute  the  acid  in  minute  streams  over  the  boiling 
mass.  The  contents  of  the  vat  should  now  be  violently  stirred,  rousing 
well  up  from  the  bottom  until  the  whole  of  the  acid  is  introduced, 
taking  care  that  it  is  added  gradually,  so  that  the  vat  does  not  over- 
flow. More  scum  will  rise  during  the  introduction  of  the  acid,  which 
must  be  skimmed  off  as  before.  Steam  is  then  again  supplied,  and 
the  mass  again  boiled  for  four  hours,  after  which  it  is  left  ten  hours  to 
subside ;  when  the  fat  will  occupy  the  uppermost  part  of  the  vat,  a 
clear  liquor  containing  chemical  matters  the  centre  of  the  vat,  and 
the  sulphate  of  lime  and  heavy  matters  will  be  precipitated  to  the 
bottom.  The  fat  is  tlien  drawn  off  into  another  vat,  containing  a  dry 
steam  coil,  where  it  is  heated  to  about  100**  Fahr.,  and  well  washed 
with  water  acidulated  with  sulphuric  or  oxalic  acid,  to  entirely  free  it 
from  lime,  and  then  allowed  to  repose  until  the  water  has  settled  to 
the  bottom,  after  which  the  fatty  matter  is  drawn  off  into  casks  ready 
for  distillation.  The  chemical  matters  in  the  clear  liquor,  and  those 
obtained  by  washing  the  thick  residue  from  the  bottom  of  the  vat  after 
the  grease  has  separated,  may  either  be  recovered  by  evaporation  or  used 
as  a  manure. 

The  patentees  remark,  that  in  place  of  adding  sulphuric  acid  to  the 
mucilage,  muriatic  acid  may  be  employed,  but  not,  it  is  believed,  so 
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advantageously.  In  distilling  the  grease  obtained  by  the  process,  ^eje 
steam  should  be  introduced  into  the  still  immediately  after  it  is 
charged,  to  heat  the  grease  up  to  212°  Fahr.  by  this  means  alone  before 
fire-heat  is  applied.  At  this  point  the  fire-heat  should  commence,  and 
when  the  temperature  is  raised  to  S50^  the  products  will  begin 
to  come  over,  and  will  all  come  over  by  the  time  that  650**  to  SCK)"* 
has  been  reached.  The  free  steam  should  be  continuously  used  during 
the  whole  time  of  distillation.  The  products  are  fit  for  being  made 
into  candles  and  soap.  The  pitchy  residue  will  then  easily  be  blown 
out  by  the  ordinary  pipe  at  the  bottom  of  the  still. 

The  patentees  claim,  "  treating,  as  above  described,  the  residuum 
or  'mucilage'  from  the  refining  of  cotton-seed  oil  with  lime,  and 
then  with  acid,  to  extract  from  it  the  oilH  or  fatty  matters  which 
it  contains ;  also  the  distilling  in  the  manner  described  the  grease 
recovered  from  mucilage,  viz.,  by  heating  it  at  the  commencement 
of  the  process  by  free  steam,  and  the  applying,  in  conjunction  with 
the  free  steam,  fire-heat  beneath  the  still." 


To  James  Cane  Coombe,  of  Smnton-street,  Qre^^94nn^road^  for  im^ 
provements  in  the  preparation  of  fertilizing  agents  for  agrietdtural^ 
horticultural,  and  other  anahgoite  purposeM,  —  [Dated  15th  April, 
1864.] 

These  improvements  consist  in  the  application  of  fluorine,  in  the 
nascent  state,  to  all  or  any  of  those  oils  which  contain  plant  food, 
chemically  or  otherwise,  combined  with  silica  or  any  other  earth 
capable  of  being  acted  on  by  fluorine,  so  that  the  fertilisers  may  be 
more  quickly  and  eflBciently  liberated  from  their,  so  to  say,  locked-up 
condition  than  they  can  be  by  simple  atmospheric  action  or  fifllow. 
This  is  accomplished  by  employing  certain  fluorine  compounds  which 
are  capable  of  yielding  up  the  fluorine  when  in  contact  with  the  soil, 
either  simply  through  atmospheric  action,  or  by  admixture  with  certain 
dry  acid  manures ;  as,  for  example,  superphosphate  of  lime,  or  any 
analogous  compound.  The  use  of  the  alkaline  fluorides  is  preferred, 
especially  the  fluoride  of  ammonium,  but  the  fluorides  of  sodium  and 
potnsHium  are  nearly  of  equal  value,  and  can  be  more  economicaUj 
manufactured  on  account  of  their  abundance  and  comparative  cheapness. 
It  is  advisable  generally  to  mix  the  fluoride  employed  with  some  neutral 
body,  as  ground  felspar,  or  ground  coproUtes,  or  indeed  anything  com- 
patible with  the  ooiect,  and  especially  those  rocks  and  minerals 
abounding  in  phosphates  or  alkalies,  to  the  extent  of  from  ten  to 
thirty  and  fifty  per  cent.,  with  the  object  of  cansiiiff  a  larger  diflTu* 
sion  through  the  soil,  and  when  a  more  silent  and  longer  sustained 
action  is  required.  Where,  however,  a  more  immediate  and  decided 
action  is  required,  the  employment  of  some  compatible  acid  manure 
will  be  advauti^eous,  in  any  proportions,  up  to  fifty  per  cent,  or  more 
of  the  fluorine  if  a  yet  quicker  action  may  oe  found  desirabla  These 
fluorides  may  be  advantageously  used  in  combination  with  many  other 
well-known  manures — in  fact,  with  any  that  leaves  them  iindecom* 
posed  till  their  application  to  the  soil;  for  as  the  principal  object 
sought  for  is  action  of  the  fluorine  in  the  nascent  state,  all  that  baa 
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to  be  obviated  is  chemical  action  till  tlieir  rendition  to  the  soil.  Any 
suitable  Diaterial  may  be  employed  for  admixture  with  the  fluoride,  by 
preference  using  it  dry. 

The  patentee  claims,  "  the  use  and  application  of  the  alkaline 
fluorides,  such  as  the  fluorides  of  ammonium,  sodium,  and  potassium, 
either  as  agents  in  the  manufacture  of  artificial  manures,  or  for  their 
employment  as  simple  salts,  alone  or  mixed  with  other  suitable  materials, 
as  manures  or  fertilizing  agents." 


Scbntific  Dioixttu. 


INSTITUTION    OF    CIVIL    ENGINEEKS. 

Jantuiry  24th,  1865. 
JOHN  FOWLER,  Esg.,  Vice-Pre8u>ent,  iw  tub  Chaik. 

The  paper  read  was,  "  Account  of  the  docks  and  warehomea  at  MarseiUeitf'* 
by  Mr.  T.  Hawthobn. 

It  was  stated  that  the  port  of  Marseilles  comprised  five  docks  in  actual 
use,  and  one  in  course  of  execution.  The  old  dock — or  old  port,  as  it 
was  generally  termed — constructed  about  the  time  of  Louis  XV.,  was 
formed  out  of  an  inlet  of  the  sea.  It  was  1100  yards  in  length,  with  a 
mean  breadth  of  120  yards ;  and  near  the  entrance  the  depth  of  water 
was  from  21  to  22  feet.  The  Dock  de  la  Joliette,  the  first  constructed 
basin  of  the  new  port,  was  500  metres  in  length  by  380  metres  in  width. 
Tlie  Dock  du  Lazaret,  which  served  exclusively  for  customs  purposes, 
came  next ;  and  then  the  Dock  d'Arene ;  succeeded  by  the  Napoleon 
Dock,  380  metres  in  length  by  300  metres  in  width,  recently  completed 
by  the  State,  who  were  at  present  engaged  in  the  construction  of  the 
Dock  Imperiale,  as  well  as  graving  docks,  which  would  be  executed  to 
the  level  of  the  quays  by  the  Fonts  et  Chaussees,  and  t^en  be  handed 
over  to  the  "C**-  des  Docks  et  Entrepots."  All  these  basins  were  formed 
by  constructing  moles  in  the  sea — a  pier  or  breakwater,  parallel  to  the 
shore,  constituting  the  seaward  side  of  the  enclosure.  The  earthwork 
for  the  moles  of  the  Joliette  and  Lazaret,  as  well  as  for  filling  in  the 
space  upon  which  the  magazines  and  wareliouses  were  built,  was  taken, 
for  the  most  part,  from  a  hill  immediately  to  the  east  of  the  docks. 
This  hill,  of  nearly  100  feet  in  height,  might  literally  be  said  to  have 
been  thrown  into  the  sea— two  million  cubic  metres  of  diblais  having 
been  thus  emploved.  The  mole  Arene  was  formed  with  dSInk  from 
the  Eue  Imperiale — a  new  street  cut  through  the  old  town  to  the  level 
of  the  new  town— which  involved  the  excavation  of  1,200,000  cubic 
metres.  Previous  to  the  filling-in  of  the  Lazaret,  excavations  to  the 
depth  of  from  eight  to  ten  metres  were  made,  in  some  places,  to  remove 
a  mass  of  slimy  earth  that  had  accumulated  at  that  part  for  many  years 
from  the  resiaue  of  old  soap  works.    This  earth  was  Bo  impregnated 
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with  a  green  coloured  matter,  that  obnoxious  gases  were  fretiuently 
given  oft*,  producing  illness  among  the  labourers. 

In  the  construction  of  the  pier  and  breakwater  an  embankment  was 
first  formed  of  hard  calcareous  stone,  mostly  taken,  in  barges,  from  tho 
islands  opposite  the  port.  This  stone  was  sorted  in  classes,  thus : — 
rubble,  weighing  from  20  lbs.  to  250  lbs.  each  piece ;  first  class,  from 
250  lbs.  to  1  ton  2  cwt.  each  ;  second  class,  from  1  ton  2  cwt.  to  3  tons 
15  cwt.  each  ;  and  third  class,  from  3  tons  15  cwt.  and  upwards.  The 
smallest  material  was  used  for  the  core,  or  hearting,  of  the  embank- 
ment, the  larger  pieces  being  successfully  added.  This  embankment 
was  levelled*  at  a  height  of  2  metres  (6  feet  7  inches)  above  low  water, 
the  surface  being  7  metres  in  width,  and  the  slopes  having  an  incli- 
nation of  IJ  to  1  in  height.  At  a  depth  of  8  metres  under  low  wat«r, 
the  width  of  the  embankment  was  increased  to  7*34!  metres,  horizontally 
towards  the  sea,  in  order  to  receive  the  large  concrete  blocks,  placed  on 
it  promiscuously,  to  break  the  force  of  the  sea.  The  artificial  blocks 
had  a  width  of  10  metres  at  the  level  of  low  water,  and  they  attained  a 
mean  height  of  3*8  metres  above  the  same  level.  On  the  inside  of  the 
pier,  a  quay,  30  metres  in  width,  was  formed  of  natural  blocks,  with  a 
wall  in  front,  the  latter  having  its  foundations  6  metres  below  the  water 
line.  The  embankment  had  a  slope  towards  the  dock  of  2  base  to  1  in 
height;  and  as  its  formation  progressed,  it  was  from  time  to  time 
solidified  by  placing  on  it  artificial  blocks,  in  tiers  one  above  the  other, 
by  means  of  a  floating  crane  or  derrick.  These  blocks  were  generally 
allowed  to  remain  about  three  months. 

It  having  been  ascertained,  by  experiment,  that  blocks  weighing 
20  tons  each,  and  measuring  10  cubic  metres,  could  not  be  moved  by 
the  most  violent  sea  in  the  Mediterranean,  artificial  blocks  of  concrete 
were  made,  of  an  average  weight  of  23  tons ;  their  dimensions  being 
2*1  metres  long  by  2  metres  wide,  and  15  metre  deep.  These  blocks 
were  composed  of  two  parts  of  hard,  broken  limestone  to  one  part  of 
cement ;  the  cement  consisting  of  five  parts  of  sand  to  one  or  lime. 
These  materials  were  mixed  in  portable  iron  cylinders,  made  to  rotate 
bv  means  of  a  belt  connected  at  pleasure  with  a  steam  engine,  which 
also  drove  the  stones  for  mixing  the  cement.  After  the  concrete  had 
been  well  worked,  the  mixture  in  the  cylinders  was  emptied  into 
wooden  moulds,  which  could  be  detached  from  the  blocks.  The  moulds 
were  so  constructed  as  to  form  a  groove  at  each  end  of  the  blocks,  for 
facilitating  the  lifting  and  setting  of  them.  The  contents  of  each 
cylinder  were  beaten  down  by  two  men — an  operation  which  occupied 
half-a-day  for  each  block.  The  moulds  were  allowed  to  remain  for  at 
least  three  days  before  the  cases  were  removed ;  but  the  blocks  were 
not  considered  to  have  attained  sufficient  solidity  and  hardness,  for 
those  that  were  to  be  thrown  promiscuously  into  the  sea,  until  after  a 
lapse  of  three  months,  and  for  those  that  were  to  be  employed  ia 
forming  the  foundations  of  the  piers  and  quays,  until  after  a  period  of 
six  months.  The  blocks  attained,  in  course  of  time,  a  hardness  almost 
equal  to  that  of  stone;  those  first  used,  about  sixteen  years  back, 
being  very  little  worn  by  the  action  of  the  waves.    The  cost  of  the 

•  The  level  of  the  Mediterranean  varied  at  Marseilles  about  eighteen  inohea, 
according  to  wind  and  other  inflnencet. 
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blocks  waa  12*.  8d,  per  cubic  metre,  or,  including  setting  and  other 
incidental  expenses,  15*.  lOJ.  per  cubic  metre.  The  entire  cost  of  the 
breakwater  had  amounted  to  from  £290  to  £810  per  lineal  metre. 

In  the  construction  of  the  quay  walls  of  the  docks  Lazaret,  Arene, 
and  Napol^n,  the  system  of  building  on  artificial  blocks,  somewhat 
similar  to  the  inside  of  the  pier,  was  adopted.  At  G  metres  under  the 
level  of  low  water,  an  embankment  was  formed  of  second  and  third 
class  stones,  having  a  base  of  from  8  to  0  metres  in  width,  and  an 
inclination  at  the  sides  of  1  to  2.  Upon  this  embankment,  and  up  to 
the  level  of  the  water,  four  rows  of  artificial  blocks  were  placed  longi- 
tudinally, side  by  side,  making  a  total  height  of  6  metres,  with  a  width 
on  the  top  of  3*4  metres.  Two  rows  of  blocks  were  usually  ])laced  on 
these,  to  consolidate  the  embankment,  and  were  allowed  to  remain  for 
about  six  months.  When  they  were  removed,  a  masonry  wall  was 
built  up  to  the  level  of  the  quay.  At  the  back  of  this  wall  there  were 
other  artificial  blocks,  from  the  upper  side  of  which  a  further  embank- 
ment of  stones  was  formed,  having  an  inclination  of  1  to  2.  The  quavs 
of  the  Arene  and  Xapol^on  docks  were  2*4  metres,  and  those  of  the 
Lazaret  dock  SL  metres,  above  the  water  line.  In  several  places,  the 
embankment  beneath  the  artificial  blocks  had  moved,  generally  slipping 
forward,  and  causing  the  artificial  blocks,  as  well  as  the  quay  walls 
resting  on  them,  to  inchne  over  towards  the  dock.  This  usually  arose 
from  an  insufficient  time  having  been  allowed  for  consolidation,  and 
most  frequently  occurred  in  the  quays  or  the  moles,  where  it  had 
caused  some  of  the  walls  to  yield.  Owing  to  the  instability  of  the 
quay  walls,  and  from  the  nature  of  the  embankment  behind  them,  the 
quay  cranes  simply  rested  on  platforms  of  heavy  timbera,  which  had 
sufficient  base  to  insure  stability  during  the  "  slewing  "  of  the  jibs. 
The  entire  length  of  the  quays  at  present  constructed,  belonging  to  the 
Dock  Company,  was  2840  metres.  The  cost  of  the  quays  above  the 
embankment,  that  was  of  the  quay  walls  with  the  artificial  blocks 
supporting  them,  was  £24  per  lineal  metre. 

Sheds,  14  and  10  metres  in  width,  extended  completely  round  the 
Dock  du  Lazaret.  These  sheds  were  covered  with  a  simple  roofing  of 
double  T  iron,  the  rafters  for  supporting  the  tiles  being  also  of  iron,  of 
an  A  section.  The  side  towards  the  dock  was  closed  by  sliding  or 
rolling  doors  of  corrugated  zinc,  the  roof  resting  on  this  side  on  cast- 
iron  hollow  columns,  and  on  the  other  on  the  walls  of  the  magazines. 
These  magazines  were  of  one  story  oulj  at  present,  and  were  con- 
structed of  rubble  masonry,  with  dressed  ])iers  and  quoins,  and  wrought- 
iron  roofing,  with  vaults  in  brickwork.  The  amount  of  covered  space, 
including  the  floors,  was  07,132  square  metres.  The  flooring  for  all 
the  magazines  and  sheds  was  composed  of  a  layer  of  asphalte,  half  an 
inch  in  thickness,  costing  tw^o  francs  per  square  metre ;  but,  including 
the  levelling  of  the  ground,  and  the  bed  of  cement  below,  the  cost  was 
about  6  francs  per  square  metre. 

The  bonded  warehouses,  or  entrepot  commercial^  formed  one  block 
of  buildings,  to  which  were  attached  the  Company's  offices.  Two 
lines  of  railway,  and  a  public  thoroughfare  which  ran  parallel  to  it, 
separated  these  buildings  from  the  Dock  du  Lazaret.  On  the  east  side 
were  sidings  from  the  Paris,  Lyons  and  Mediterranean  Eailway,  a 
junction  with  thia  line  haying  been  made  by  means  of  an  incline  and 
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a  tunnel  under  the  town.  The  length  of  these  warehouses  was  365 
metres  (1200  feet),  with  a  breadth  of  375  metres,  and  a  height  of 
85-7  metres.  The  offices  were  of  the  same  breadth,  with  a  length  of 
87*6  metres.  The  warehouses  were  divided  into  four  quarters,  each 
containing  an  interior  court,  with  two  doorways.  There  were  sir 
stories  above  the  ground  floor,  with  vaults  below ;  the  whole  having 
been  constructed  in  stone  and  iron, — the  Concession  requiring  that  all 
the  materials  should  be  fire-proof.  The  masonry  was  for  the  most  part 
a  better  class  of  irregular  rubble;  but  the  piers,  arches,  quoins, 
windows,  and  ornamental  work,  were  of  dressed  ashlar.  The  cost  of 
the  several  kinds  of  masonry  and  brickwork  per  cubic  metre  was — ^hard 
limestone,  dressed  and  built  in  place,  £4  ;  less  hard  quality,  £3.  4*. ; 
soft  calcareous  stone,  from  Miramas,  £2.  28. ;  rubble,  12s.  6d. ;  and 
brickwork,  whether  of  solid  or  of  hollow  bricks,  £2.  Ss.  The  thickness 
of  the  walls  was  1*25  metre  at  the  foundations,  108  metre  at  the 
ground  floor,  and  diminished  gradually  to  0*58  metre  at  the  sixth 
story.  The  ground  floor  was  supported  by  massive  stone  pillars  and 
vaulting,  while  the  other  floors  rested  on  cast-iron  columns.  Each 
quarter  was  provided  with  two  hydraulic  hoists,  capable  of  lifting 
1^  ton  each,  and  with  two  sets  of  lowering  apparatus,  the  cradle  going 
up  empty,  by  means  of  a  counter- weight,  while  the  extra  charge 
brought  it  down  again.  All  these  warehouses  were  constructed  without 
the  aid  of  scaffolding,  by  means  of  three  travelling  cranes,  two  on  one 
side,  and  one  on  the  other,  of  the  buildings.  These  cranes  consisted 
simply  of  a  jib  28  metres  in  length,  suspended  a  little  below  its 
centre ;  the  extreme  load  lifted  at  one  time  was  2i  tons,  and  per  day, 
by  each  crane,  150  tons.  There  were  14,186  cubic  metres  of  masonry 
in  these  warehouses,  and  it  had  cost  3,000,000  francs  (£120,000), 
exclusive  of  the  foundations,  the  latter  having  cost  203,000  francs. 
All  the  doors  and  window  frames  were  of  wrought  iron,  £30  per 
ton  having  been  paid  for  the  former,  or  in  all,  for  the  doors  alone, 
£4800. 

The  floors  for  each  storey  were  composed  of  wrought-iron  double 
T  girders,  ^  a  metre  in  depth,  4*53  metres  in  length,  and  weighing 
145  kilos  per  metre.  These  rested  on  cast-iron  hollow  columns, 
varying  in  section  at  each  storey,  according  to  the  load.  The  junction 
of  two  columns  with  the  wrought-iron  girders  was  made  in  such  a  way 
as  to  allow  of  the  expansion  of  the  girders  taking  place.  One  column 
simply  rested  on  the  top  of  the  other,  the  two  ends  being  turned  in  a 
lathe,  while  the  girders  rested  on  the  lower  flange  of  the  upper  column, 
the  attachment  being  by  bolts.  The  columns  were  all  cast  vertical, 
were  4  metres  in  height,  and  were  tested  to  support  a  vertical  load 
equal  to  8  kilos  per  millimetre  of  section.  The  wrought-iron  girders 
were  subjected  to  a  tensional  force  equal  to  12  kilos  per  millimetre  of 
section.  The  cost  per  ton  of  the  girders  had  been  £22,  of  the  tie  rods 
and  other  pieces  of  wrought  iron,  500  francs,  of  the  columns  and 

Eedestals  300  francs,  and  of  ordinary  castings  270  francs.  The  vaulting 
etween  the  girders  was  built  of  hollow  bricks,  6  inches  deep,  costing 
10  francs  per  square  metre  complete.     The  floors  were  all  constructed 
to  carry  2  tons  per  square  metre,  but  it  was  believed  that  they  would 
bear  much  more  with  safety. 
The  wrought-iron  rooflng  of  the  warehouses  was  then  described  ia 
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detail.  The  girders  were  composed  of  two  aogle  irons  at  the  top,  and 
two  at  the  bottom  of  the  section,  separated  by  strips  of  flat  iron, 
forming  a  sort  of  lattice  web.  The  girders  were  free  to  move  in  the 
direction  of  their  length,  resting  simply  on  a  cast-iron  shoe  embedded 
in  the  wall.  They  were  4  metres  apart  from  centre  to  centre,  and 
were  separated  at  the  crown  by  similar  girders.  The  tiles  were  sup« 
ported  by  iron  of  an  A  section,  8  centimetres  in  depth,  and  galvanized. 
It  was  calculated  that  this  roof  would  sustain  4  cwt.  per  square  metre. 
The  vaulting  between  the  girders  was  of  hollow  bricks,  similar  to 
those  used  for  the  floors,  but  much  lighter.  The  vaulting  cost,  in- 
cluding all  expenses,  6f .  8^.  per  square  metre.  The  quanti^  of  cast 
and  wrought  iron  was  340  tons,  and  its  mean  cost  had  been  £24 
per  ton. 

The  total  cost  of  these  bonded  warehouses,  comprising  machinery, 
hydraulic  pipes,  Ac.,  had  been  half  a  million  of  pounds  sterling. 

The  autnor  then  proceeded  to  allude  to  the  graving  dock  accommo* 
dation  at  Marseilles,  which  was  at  present  almost  entirely  of  a  pro- 
Tisional  character ;  a  canal  of  communication  between  the  old  and  new 
ports  having  been  temporarily  converted  into  two  docks  for  this  purpose, 
at  a  cost  of  £31,200.  The  number  of  ships  annually  docked  in  these 
two  docks  was  160. 

There  was  likewise  a  floating  dry  dock,  built  of  wood  about  eighteen 

{ears  back.  It  was  simplv  a  box,  64  metres  in  length  by  19  metres  in 
readth  and  7  metres  in  depth,  and  cost,  with  engines,  «fcc.,  complete, 
855,000  6rancs.  No  rot  whatever  had  as  yet  iq^peared  in  the  timber, 
nor  had  the  worm  attacked  it. 

New  graving  docks  were  in  course  of  construction  at  the  northern- 
most extremity  of  the  docks,  leading  out  of  the  Dock  Imp^riale.  These 
would  comprise  two  basins,  with  a  hydraulic  lift,  on  Mr*  Edwin  Clark's 

Sstem,  and  a  suitable  shallow  basin  for  the  pontoons  forming  part  of 
is  system. 

In  conclusion,  the  author  gave  the  results  of  some  experiments  made 
by  M.  Barrett,  the  engineer-in-chief,  on  the  hydraulic  machinery,  with 
a  view  of  ascertaining — first,  the  volume  of  water  actually  given  out 
bv  the  hydraulic  pumps  as  compared  with  the  interior  volumes  of 
toese  pumps,  or  the  working  capacity  at  different  speeds  of  engine ; 
and,  secondly,  the  useful  mechanical  eftect  of  the  hydraulic  apparatus 
as  compared  with  the  steam  engine  and  accumulator.  It  should  be 
stated  that  the  character  of  this  machinery  was  precisely  similar  to 
that  which  bad  been  so  largely  applied  by  Sir  William  Armstrong  in 
England,  and  that  all  the  designs  were  furnished  by  him,  the  execution 
of  the  work  having  been  entrusted  to  the  "  Soci6t^  des  Forges  et 
Chantiers.*'  The  p^iculars  of  the  experiments  were  recorded  in  great 
detail ;  from  which  it  would  appear  that  the  weight  lifted  by  the  hy- 
draulic hoists  was  only  about  45  per  cent,  of  the  power  contained  in 
the  water,  and  30  per  cent  of  the  indicated  horse-power  on  the  steam 
piston.  This  would  seem  to  be  a  small  result;  vet,  where  many  machines 
were  used,  there  was  no  doubt  of  the  great  advantage  of  this  system — 
only  one  steam  engine  being  employe^  and  this  collecting  its  force,  by 
means  of  accumulators,  for  a  moment,  when  many  machines  might  ble 
working  simultaneously.  The  results  of  experiments  with  a  three- 
cylinder  direct-acting  rotary  engine  of  S-horse  power  were  much  greater, ' 
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tbe  useful  mechanical  effect  being  65  per  cent,  of  the  water  used,  or 
20  per  cent,  more  than  in  the  case  of  the  hoists. 

Although,  up  to  the  present  time,  the  docks  had  not  been  successful 
in  a  commercial  point  of  view,  yet  it  was  believed  they  could  not  fiiil 
ultimately  to  reap  great  profits,  as  well  from  the  superior  accommo- 
dation they  afforded,  as  from  the  fact  of  the  fast  increasing  commerce 
of  Marseilles,  the  imports  and  exports  to  which  might  now  be  estimated 
at  8,000,000  tons  per  annum. 


MANCHESTER   LITBBABT  AND   PHILOSOPHICAL 

SOCIETY. 

Febmaiy  7th,  1865. 

R.  ANGUS  SMITH,  Ph.D.,  F.R.S.,  &c.,  Pjiesidemt,  w  th«  Chaib. 

The  President  drew  attention  to  tbe  late  fatal  explosion  at  Peter- 
borough, and  asked  whether  the  easy  method  of  testing  steam  boilers, 
described  some  years  ago  by  Dr.  Joule,  was  forgotten,  or  found  to  be 
impracticable  ? 

Vr.  Joule  said,  that  he  had  taken  pains  to  give  his  method — ^by  which 
the  testing  by  hydraulic  pressure  could  be  applied  with  the  utmost 
facility,  by  simply  filling  the  boiler  with  water,  and  then  raising  its 
temperature  a  few  degrees— a  very  extended  publication.  He  believed 
that  the  objection  raised  bv  some  to  its  use,  was  the  absurd  one  that 
hydraulic  pressure  injured  the  boiler.  The  very  object  of  a  test  was 
to  detect  weak  boilers,  for  the  purpose  of  strengthening  or  rejecting 
them.  He  was  at  a  loss  for  terms  strong  enough  to  express  his  opinion 
of  the  reckless  disregard  of  life,  or  the  ignorance  which  resulted  m  the 
deplorable  catastrophes  which  were  constantly  occurring;  and  he 
believed  that  the  only  method  of  cure  would  be  that  proposed  by 
Mr.  Binney,  in  the  case  of  the  explosion  of  firedamp  in  mines,  namely, 
that  the  parties  to  blame  should  be  compelled  to  support  the  widows 
and  orphans  of  their  victims. 

Mr.  Alderman  Pochin  stated  that  he  had  made  use  of  Dr.  Joule*a 
plan,  and  found  it  quite  practicable  and  easy  of  application. 


A  paper  was  read  ^*  On  a  new  re^agent  for  the  separoHon  of  eahium 
from  magnesium^^  by  Edwabd  Sokstabt,  Esq. 

When,  in  the  ordinary  course  of  qualitative  analysis,  carbonate  of 
ammonium  is  used  to  separate  calcium  from  magnesium,  unless  the 
former  is  present  in  notable  proportion  to  the  latter,  a  very  insoluble 
double  carbonate  of  magnesium  and  ammonium  always  accompanies 
the  carbonate  of  calcium,  if  this  is  allowed  sufficient  time  to  form. 
If  much  magnesium  and  no  calcium  is  present,  the  magnesium  pre* 
cipitate  still  falls  after  a  while.  Both  metals  are  precipitated  by  this 
re-agent,  the  only  difference  being  that  the  calcium  precipitate  forms 
somewhat   earlier   than  tbe   magnesium   precipitate.      This   fiMst   is 
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cuTBorily  mentioned  by  Fresenius,  more  fiillj  by  Gmelin,  and  hat 
recently  been  made  the  aubject  of  special  notice  by  Dr.  Dyer.  Cal- 
cium, therefore,  can  only  be  separated  from  magnesium,  by  this 
re-agent,  by  fractional  precipitation,  which  necessarily  involves  loss  of 
substance;  and,  in  qualitative  examination,  the  method  is  sure  to 
mislead  when  the  proportion  of  calcium  present  is  small,  unless  it  is 
controlled  by  other  methods.  The  same  remarks  apply  in  substance 
to  the  two  other  methods  of  precipitation  by  sulphuric  acid  and  alcohol, 
and  by  oxalate  of  ammonium.  When  a  moderately  strong  solution  of 
Epsom  salts  is  treated  with  sulphuric  acid  and  alcohol,  the  solution  is 
mostly  converted  into  a  crystalline  magma ;  and  if  it  is  desired  to 
separate  a  small  proportion  of  calcium,  which  we  will  suppose  to  be 
present,  the  magma  must  be  filtercvl,  dissolved,  and  subjected  to  the 
treatment  again  and  again,  to  separate  the  sulphate  of  calcium,  when, 
if  the  quantity  of  that  salt  present  be  very  minute,  it  must  be  wholly 
lost.  Of  course  these  remarks  do  not  apply  to  solutions  of  calcium 
and  magnesium  salts  containing  much  of  the  former,  except  in  a 
modified  degree.  What  is  true  of  the  sulphuric  acid  and  alcohol 
procesa,  is  true  in  a  more  extended  sense  of  the  oxalate  of  ammonium 
process.  I  have  precipitated,  within  a  trace,  the  whole  of  the  magnesium 
present  in  a  considerable  quantity  of  solution  of  chloride  of  magnesium , 
simply  by  successive  additions  of  oxalate  of  ammonium, — ^the  solution 
being  concentrated  to  its  original  bulk  after  the  last  addition  of  the 
re-agent.  Yet,  in  working  with  this  re-agent,  the  rule  is,  that  enough 
of  it  muHt  always  be  adde^  to  transform  all  the  magnesium  salt  into 
oxalate,  since  oxalate  of  calcium  is  soluble  in  solution  of  chloride  of 
magnesium.  That  some  magnesium  salt  must  precipitate  with  the 
lime  salt  under  such  conditions  is  obvious  ;  and  that  it  does  so  is  well 
known,  and  is,  though  incompletely,  provided  for  by  the  process  being 
directed  to  be  repeated  upon  the  precipitate  first  obtained.  This 
process,  therefore,  is  also  one  of  fractional  precipitation,  and  for  it  to 
approach  success,  the  operator  must  know  pretty  nearly  beforehand 
how  much  calcium,  in  proportion  to  the  magnesium  present,  he  has  to 
deal  with.  Nevertheless,  it  is  unquestionable,  that  in  skilled  hands, 
either  of  the  two  last  processes  is  capable  of  giving  close  approxima- 
tions to  the  truth,  when  the  quantity  of  calcium  present  amounts  to  a 
few  per  cent,  of  the  mixed  salts.  When  the  quantity  of  calcium  is 
less  than  one  per  cent.,  I  do  not  think  it  is  possible  to  estimate  it 
accurately  by  any  of  these  processes ;  and  when  the  proportion  is 
larger,  the  processes  are  at  least  more  troublesome,  have  a  wider  limit 
of  experimental  error,  and  are  more  apt  to  fail  in  less  experienced 
hands,  than  the  analytical  processes  in  use  for  estimating  most  of  the 
other  commonly  occurring  elements. 

In  common  tun^tate  of  sodium  we  possess  a  test  for  calcium,  which 
is  probably  equal  m  delicacy  and  in  certainty  to  that  of  chlorine  for 
silver,  or  of  sulphuric  acid  for  barium. 

The  action  of  this  test,  in  a  preliminary  examination,  requires  to  be 
ascertained — 

(1.)  With  calcium  solutions  alone. 

(2.)  The  presence  of  magnesium. 

(3.)  The  presence  of  magnesium  and  ammonium  salts,  and  of  these 
vrith  free  ammonia. 
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(1.)  The  behaviour  of  tungitate  of  sodium  with  boIwHom  ofealeium 
salts.  A  saturated  solution  of  sulphate  of  calcium,  taken  at  13^  C, 
reinains  perfectly  clear  on  addition  of  an  equal  volume  of  a  saturated 
solution  of  tungstate  of  soda  for  a  short  time.  On  warming,  when  the 
solution  attains  the  temperature  of  42°  C,  it  becomes  turpid,  deposits 
a  film  upon  the  containing  glass  vessel,  and  soon  after  a  dense  preci- 
pitate falls.  To  ascertain  the  limit  of  the  action  of  the  test,  the  solution 
of  sulphate  of  calcium  was  successively  diluted  to  various  degrees,  and 
recipitates  obtained,  until  the  solution  was  so  dilute  that  it  contained 
ut  one  part  of  sulphate  of  calcium  in  114,000  parts  of  water.  A  few 
drops  of  solution  of  tungstate  of  sodium  were  added,  the  solution 
wanned,  and  at  56°  C,  the  solution  became  distinctly  opalescent.  An 
experiment  was  then  made  on  the  distilled  water  used  n)r  the  dilution, 
but  it  gave  no  reaction.  It  was  evident  that  it  was  possible  to  push 
the  attenuation  much  further,  and  yet  get  indications  of  calcium.  But 
this  proportion  (nAaa)  is  near  the  limit  at  which  sulphate  of  calcium 
may  oe  rendered  distinctly  visible.  A  solution  of  chloride  of  calcium 
behaves  similarly.  Sulohate  of  mag^nesium  is  not  precipitated  by 
timgstate  of  sodium,  unless  the  solutions  of  the  two  salts  are  strong. 
The  experiments  were  made  with  a  solution  of  pure  sulphate  of  mag- 
nesium, of  specific  gravity  1114,  and  containing  11*283  per  cent,  of 
the  auhydrous  salt.  The  solution  of  tungstate  of  sodium  was  saturated 
(at  common  temperature),  and  contained  about  one-third  its  weight  of 
dry  salt.  A  mixture  of  equal  parts  of  these  solutions  gave  no  preci- 
pitate in  the  cold,  but  quickly  crystallized  when  warmeo,  the  crystals 
being  difficultly  soluble,  and  leaving  a  very  slight  residue  of  an  insoluble 
variety  of  tungstic  acid,  or  of  some  compound  of  that  acid.  But  when 
the  mixed  solutions  above  described  were  very  little  diluted,  the  solution 
remained  perfectly  clear  at  any  temperature,  until  the  fluid  was  con- 
centrated by  evaporation,  when  no  precipitate,  but  clear  crystals, 
appeared.  It  is  only,  therefore,  in  very  concentrated  solutions  that 
tungstate  of  sodium  gives — not  then  a  precipitate — but  crystals,  with 
sulphate  of  maffuesium.  The  chloride  of  magnesium  solution  behaves 
simdarly,  thou^  it  was  not  so  closely  examined. 

(2.)  The  behaviour  of  tungstate  of  sodium  with  solutions  containifig 
calcium  and  magnesium.  The  earlier  experiments  seemed  to  indicate 
that  the  presence  of  magnesium  did  not  at  all  interfere  with  the  preci* 
pitatiou  of  the  calcium  ;  but  on  continually  diminishing  the  quantity 
of  the  calcium  salt,  while  that  of  the  magnesium  salt  was  kept  constant, 
it  was  found  that  the  latter  exercised  a  very  appreciable  solvent  power. 
The  limiting  experiment  was  as  follows : — To  5  cc  of  a  solution  con- 
taining 7  parts  in  100,000  of  sulphate  of  calcium,  were  added  3  cc. 
solution  of  sulphate  of  magnesium,  containing  11*283  per  cent,  an- 
hydrous salt,  12  cc.  water,  and  a  few  drons  of  tungstate  of  sodium. 
There  were  thus,  in  2,000,000  parts  of  fluid,  35  parts  sulphate  of 
calcium,  and  33,849  parts  sulpuate  of  magnesium — ^tbe  remainder 
being  water,  exce{>t  the  small  quantity  of  tungstate  of  sodium.  The 
reaction  was  not  visible  till  the  nuid  reached  the  temperature  of  70^  C, 
when  it  became  apparent,  and,  on  putting  it  aside  to  cool,  a  perfectly 
distinct  film  formed  on  the  glass.  A  similarly  attenuated  scdution  of 
the  lime  salt,  but  containing  no  magnesium,  was  exjposed  to  the  same 
conditions  with  the  re-agent,  and  the  reaction  in  the  latter  casQ 
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occurred  earlier,  at  a  lower  temperature,  and  was  more  distinct. 
NeTertheless,  the  fact  remains  that,  in  a  mixed  solution  of  the  sulphates 
of  calcium  and  magnesium,  the  presence  of  the  former  may  he  clearly 
detected,  up  to  the  proportion  of  about  1  part  in  56,000  of  fluid,  con* 
taining  about  1000  parts  of  magnesium  salt.  Bougher  experimenta 
made  with  the  corresponding  chlorides  led  to  similar  results. 

(3.)  The  influence  of  ammonium  salts  in  obstructing  the  precipitation 
of  calcium  in  pi'eaence  of  magnesium  is  very  marked.  A  calcium  salt, 
in  presence  of  a  vary  large  proportion  of  both  magnesium  and  ammonium 
salts,  cannot  be  certainly  recognised,  except  somewhere  near  ^Anr^^  ^^ 
the  calcium  salt  be  present  in  solution.  The  influence  of  free  ammonia 
with  sulphate  of  ammonium  and  sulphate  of  magnesium,  in  like  large 
pro^rtions,  is  so  great  as  to  only  just  admit  of  the  recognition  of  the 
calcium  when  from  y^th  to  ^A^th  is  present.  Nevertheless,  enough, 
and  rather  more  than  enough,  ammoniacal  salt  may  be  present  to 
prevent  any  precipitation  of  magnesium  by  excess  of  ammonia,  and  a 
moderate  exeesa  of  ammonia  may  also  be  present,  without  sensibly 
affecting  the  estimation  of  the  lime  in  a  quantitati?e  experiment. 
Chloride  of  ammonium  does  not  dissolve  the  precipitate  when  it  is 
onee  formed. 

The  analytical  experiments  on  weighed  mixtures  of  calcium  and 
magneniim  salts,  imperatively  necessary  in  introducing  a  new  re-agent, 
are  not  yet  completed,  most  of  the  experiments  of  this  kind  made  till 
now  having  been  vitiated,  through  ignorance  of  the  conditions  necessary 
to  insure  success.  I  give,  however,  the  results  of  one  experiment,  the 
conditions  of  which  approached  more  nearly  to  those  I  now  know  of  as 
being  necessary  than  the  others,  reser>  ing  the  series,  together  with  the 
methods  adopted  for  obtaining  pure  materials  to  work  with,  for  a 
second  paper. 

Taken.  Found. 

Magnesia 0-3097  grms.      0-3120 

Carbonate  of  calcium 00043  00042 

The  wcicbted  quantities  of  carbonate  of  calcium  and  of  magnesium 
were  disso^ed  in  a  slight  excess  of  hydrochloric  acid  ;  neutralised  care- 
fully by  ammonia,  precipitated  by  tunsgtate  of  sodium,  and  then  the 
filtrate,  with  the  usual  precautions,  by  common  phosphate  of  sodium. 
The  excess  in  the  weight  of  pyro-phosphate  of  magnesium  led  to  the 
suspicion  that  some  tungstic  acid  had  been  carried  down — a  suspicion 
amply  confirmed  b^  the  coloration  obtained  from  the  solution  of  the 
ignited  precipitate  m  dilute  hydrochloric  acid  when  treated  with  tin. 

A  little  in  anticipation  of  my  intended  future  paper  upon  the  subject, 
I  now  add  such  details  respecting  the  manipulation  required  in  sepa* 
rating  lime  from  magnesia  by  tunsgtate  of  sodium  as  my  experience 
has  shown  to  be  necessary.  It  is  convenient  to  have  the  solution  of 
the  magnesium  and  calcium  salts  made  somewhat  alkaline  by  ammonia, 
but  a  very  large  quantitv  of  this,  as  well  as  of  ammoniacal  salt,  is,  as 
we  have  seen,  to  be  avofded.  The  beaker  in  which  the  precipitation  is 
to  be  effected  should,  while  perfectly  dry  and  warm,  be  rubbed  within 
by  chamois  leather,  on  which  a  drop  or  two  of  fine  oil  Tsuch  as  is  used 
for  oiling  balances)  has  been  put.  If  this  precaution  be  not  taken,  it 
will  be  found  impossible  to  detach  the  precipitate  of  tungstate  of 
calcium  jfrom  the  sides  and  bottom  of  tl^e  vessel.  A  considerable  exces§ 
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of  the  re-agent  is  not  necessary ;  but  if  it  occur,  is  not  material.  If, 
on  addition  of  the  re-agent,  a  white,  floculent  precipitate  forms  imme- 
diately, it  is  well  to  add  a  few  drops  of  ammonia,  when  the  floculent 
precipitate  will  re-dissolve  ;  but  if  it  does  not  re-dissolve  after  warming 
there  is  some  other  element  present,  which,  if  ordinary  Epsom  salts  are 
used,  wDl  probably  be  manganese.  The  tungstate  of  calcium  precipitate 
is  very  dense ;  it  forms  slowly  in  very  dilute  solutions,  and,  in  all  cases^ 
seTeral  hours  should  be  idlowed  for  it  to  form.  The  solution  should 
be  warmed  meanwhile,  but  should  not  be  allowed  to  boil.  The  predpi* 
tate  must  be  washed,  till  the  filtrate  shows  no  cloudiness  on  standing, 
with  the  nitrate  of  silver,  when  the  salts  are  chlorides ;  or,  if  they  arc 
sulphates,  till  the  chloride  of  barium  ^ves  no  cloudiness.  The  pre- 
cipitate must  then  be  further  washed  with  dilute  solution  of  ammonia, 
but  these  washing  need  not  be  saved.  The  filter  should  be  burnt 
separately,  after  the  precipitate  is  cleared  from  it  as  nearly  as  possible. 
After  the  ignited  precipitate  is  weighed,  a  little  strong  solution  of 
ammonia  should  be  poured  upon  it,  and  allowed  to  stand  for  awhile, 
when  the  ammonia  is  decanted  and  supersaturated  with  acid.  If  a 
precipitate  falls  after  a  time,  the  tungstate  of  calcium  precipitate  should 
(without  bein^  removed  from  the  crucible)  be  allowed  to  stand  for 
some  hours  with  more  ammonia :  it  is  then  washed  bv  decantation, 
again  ignited,  and  weighed.  The  ignited  precipitate  should  be  per- 
fectly white. 

The  filtrate,  containing  the  magnesium  salt  and  tungstate  of  sodium, 
may  be  at  once  precipitated  by  pnosphate  of  sodium  in  the  usual  way : 
but  if  this  is  done,  much  washing  is  required  to  ^t  rid  of  the  little 
tungstic  acid  that  adheres  obstinately  to  the  precipitate.  It  is  better, 
especially  when  a  great  excess  of  the  re-agent  has  been  used,  to  first 
precipitate  the  tungstic  acid  by  a  considerable  excess  of  hydrochloric 
acid,  and  boil  until  the  precipitate  becomes  dense  and  intensely  yellow. 
The  solution  is  then  filtered,  supersaturated  with  ammonia,  and  the 
magnesia  precipitated  in  the  usual  way ;  but,  even  in  this  case,  it  is 
be^r  to  wash  lastly  with  stronger  ammonia  solution  than  ordinary. 


REPORT  OF  THE  COMMISSIONERS  APPOINTED  TO  INQUIRE 
INTO  THE  WORKING  OF  THE  PATENT  LAWS. 

Ths  following  is  the  Report  (slightlv  abridged)  of  nine  out  of  the  ten 
Commissioners  appointed  to  consiaer  this  important  subject.  Mr. 
Hindmarch,  the  remaining  Commissioner,  dissented  from  this  Beporfc^ 
and  lb.  Fairbaim  also  dissented  in  one  important  particular : — 

«To  tub  Queen's  Most  Excxllent  Majxstx. 

"  May  it  please  your  Majesty, — ^We,  the  Commissioners  appointed 
to  inquire  into  the  working  oi  the  law  relating  to  patents  for  inventions^ 
humbly  present  to  your  Majesty  the  results  of  our  investigation  in  this 
our  Report. 

"  Our  attention  was  at  the  outset  directed  to  the  consideration  of 
(hose  defects  in  the  working  of  the  present  syi^m  which,  since  the 
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ameudmoit  of  tbe  law  in  the  year  1852,  had  become  so  generally  felt 
as  to  have  given  occasion  for  tne  institution  of  the  present  inquiry. 

'^  Of  these  the  most  important  appear  to  be  the  protracted  litigation 
and  consequent  expense  which,  in  almost  every  case,  result  from  the 
present  mode  of  trying  questions  of  patent  rights.  Two  instances 
were  stated  to  us  in  evidence  in  which  tne  law  expenses  of  plaintiff  and 
defendant  together  amounted  to  £26,000  and  to  £15,000  respectively. 
The  course  of  litigation  began  in  the  former  case  in  1857,  and  may  at 
the  present  moment  be  still  further  protracted ;  in  the  latter  it  lasted 
from  the  year  1842  until  1855.  It  may  be  added,  that  since  the  Com- 
mission met,  a  single  case  has  occupied  the  attention  of  the  Court  of 
one  of  the  yice-Chancellors  for  u{)wards  of  thirty  days. 

^  Tbe  multiplicity  of  patents  arising  from  the  facility  and  diminished 
cost  of  obtaining  them  has  been  brought  to  our  notice  as  another 
serious  cause  of  complaint  against  the  present  law.  It  appears  from 
tiie  tables  compiled  at  the  Great  Seal  ratent  Office,  that  tne  a¥erage 
number  of  provisional  protections  annually  granted  is  now  about  80(K), 
while  the  patents  sealed  exceed  2000,  and  that  an  increase  on  this 
average  may  be  expected.  The  evil  arising  from  this  multiplicity  of 
monopolies  is  alleged  to  be  of  a  twofold  nature, — ^in  the  first  place, 
that  of  the  existence  of  a  number  of  patents  for  alleged  inventions  of 
a  trivial  character ;  in  the  second  place,  that  of  the  granting  of  patents 
for  inventions  which  are  either  old  or  practically  useless,  and  are 
employed  by  the  patentees  only  to  embarrass  rival  manufacturers. 
Thus,  m  either  case,  that  monopoly,  one  of  the  main  grounds  of  defence 
of  which  is  the  stimulus  it  offers  to  invention,  obstructs,  instead  of 
aiding,  the  progress  and  improvement  of  arts  and  manufactures. 

'*  On  tbe  other  hand,  we  nave  been  pressed  with  the  opinion  that  the 
cost  of  obtaining  letters  patent,  together  with  the  fees  payable  on  their 
continuance  up  to  the  (nil  term  of  fourteen  years,  although  reduced  to 
£175,  payable  by  instalments,  of  which  the  first  does  not  exceed  £25, 
is  still  BO  high  as  to  be  an  insuperable  bar  to  the  poor  inventor  in 
obtaining  the  protection  to  which  he  is  fairly  entitled. 

''  A^iain,  it  is  claimed  by  inventors,  on  the  ground  of  public  policy, 
that  the  tax  imposed  on  the  granting  of  patents,  and  thereby  indirectly 
on  inventors,  should  be  no  more  than  sufficient  to  cover  the  expenses 
of  the  Great  Seal  Patent  Office,  and  of  the  necessary  libraries  and 
museums  connected  with  it.  At  the  present  date  it  appears  that  the 
accumulation  of  surplus  fees  (aft^r  allowing  for  all  such  expenses) 
since  the  year  1852,  amounts  to  more  than  £200,000,  and  that  for 
future  years  the  annual  surplus  upon  the  present  footing  may  be 
estimated  at  £40,000. 

*'  With  such  considerations  before  us,  and  knowing  that,  from  the 
nature  of  the  subject^  the  remedies  suggested  would  vary  within  very 
wide  limits,  we  determined,  as  the  basis  of  our  inquiry,'to  draw  up  a 
series  of  questions  which  should  invite  suggestions  upon  those  points 
of  the  present  system  where  amendment  seemed  to  be  required. 

*"  We  have  thought  it  most  convenient,  in  considering  the  evidence 
before  us,  to  arrange  it  under  the  following  heads : — 

"  I.  A  statement  of  the  successive  stages  of  procedure  in  applying 
for  the  grant  of  letters  patent,  of  the  fees  payable  at  each  stage  and 
during  the  continuance  of  the  term  of  fourteen  years,  and  of  the 
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procedure  on  disclaimers,  memoranda  of  alterations,  confirmations,  and 
prolongations. 

"  II.  Opinions  on  the  Question  whether  it  is  or  is  not  expedient 
that  patents  should  be  easily  and  cheaply  granted. 

"  ill.  Objections  to  the  present  mode  of  trying  cases  of  patent 
rights,  and  alterations  which  may  be  suggested. 

"  IV.  The  various  opinions  on  the  working  of  the  system  as  regards 
disclaimers,  memoranda  of  alterations,  confirmations,  and  prolongations, 
and  on  the  propriety  of  granting  patents  to  importers  of  foreign 
inventions,  and  to  foreign  inventors. 

''  The  evidence  on  these  latter  branches  of  our  inquiry,  as  well  oral 
as  written,  may  be  classified  under  three  general  heacu : — 1,  that  of 
judges  and  members  of  the  legal  profession  more  especially  acquainted 
with  this  branch  of  the  law,  and  of  the  gentlemen  officially  engaged  in 
the  working  of  the  present  system ;  2,  that  of  patent  agents ;  3,  that 
of  engineers  and  manufacturers,  many  of  whom  represent  in  their  own 
persons  the  conflicting  interests  of  the  inventor  and  of  the  user  of 
inventions. 

"I. 

*'  The  first  step  on  the  application  for  letters  patent  is  to  lodge  at 
the  Great  Seal  ratent  Office  the  petition,  which  aiscloses  only  the  title 
of  the  invention,  the  provisional  specification,  '*  describing  the  nature  of 
the  invention,"  and  a  solemn  declaration  by  the  applicant  that  he 
believes  himself  to  be  the  true  and  first  inventor.  These  documents 
are  referred  to  one  or  other  of  the  law  officers  of  the  Crown,  whose 
duty  goes  no  further  than  to  decide  whether  or  not  the  nature  of  the 
invention  is  sufficiently  described  by  the  provisional  specification.  By 
section  8  of  the  Patent  Law  Amendment  Act,  1852,  the  law  officer  is 
at  liberty  to  call,  in  aid  of  his  decision,-  mechanical  or  scientific 
assistance,  and  to  order  the  payment  of  such  fees  as  he  may  think  fit 
to  the  persons  so  called  in.  This  power  is,  however,  only  occasionally 
exercised.  The  law  officer,  upon  being  satisfied  of  the  sufficiency  of 
the  provisional  specification,  grants  his  certificate,  allowing  provisional 
protection.  The  granting  of  the  certificate  is  then  advertised  in  the 
London  Gazette  and  in  the  Journal  of  the  Chmmiseioners  of  Patents, 

'*  This  investigation  before  the  law  officer  may,  however,  be  avoided 
by  lodging  in  the  first  instance  a  complete  specification, '  particularly 
describing  the  nature  of  the  invention,  and  in  what  manner  the  same 
is  to  be  performed.*     In  this  case  the  certificate  issues  as  of  course. 

''  Within  four  months  from  the  date  of  his  application,  notice  must 
be  given  by  the  applicant  of  his  intention  to  proceed  with  his  patent. 
Advertisements  of  this  intention,  stating  nothing  more  than  the  title 
of  the  patent,  are  then  officially  issued,  and  a  period  of  twenty-one 
days  is  allowed,  within  which  objections  to  the  grant  may  be  lodged  at 
the  Gh-eat  Seal  Patent  Office.  The  case  between  the  applicant  and 
the  objector  is  then  heard  bjr  the  law  officer,  the  parties  usually 
appearing  separately,  the  provisional  specification  being  in  practice 
regarded  as  a  secret  document.  When,  however,  from  the  mode  of 
conducting  the  opposition,  the  law  officer  finds  that  the  nature  of  the 
new  invention  has  become  known  to  the  opponent,  he  sometimes  usea 
his  discretionary  power  of  hearing  tJie  parties  in  the  presence  of  one 
another. 
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"  CaseB  have  sometimes  occurred  in  which  the  law  officer  has  refused 
his  fiat,  on  the  general  g^round  of  want  of  novelty.  This,  however,  has 
only  been  where  it  was  Drought  to  his  knowledge  that  the  invention 
claimed  was  clearly  not  new ;  for,  from  the  fact  that  no  appeal  lies 
from  his  refusal  of  the  fiat,  the  inclination  has  always  been  to  grant 
the  application  where  a  fair  doubt  exists. 

"  The  applicant,  if  successful  upon  this  hearing,  obtains  from  the  law 
officer  his  fiat  for  the  warrant;  but  the  objector  has  still  a  right 
(by  entering  a  caveat  at  the  Ghreat  Seal  Patent  Office)  to  appeal  to  the 
Lord  Chancellor  against  the  issue  of  the  fiat. 

*'  The  next  stage  is  the  application  for  sealing  the  letters  patent, 
which  must  be  mi^e  within  three  months  from  the  date  of  the  warrant. 
Here  there  is  again  an  opportunity  of  opposing  the  grant.  Notice  of 
objection  must  be  lodged  as  at  the  former  stage,  and  the  parties  are 
then  heard  before  the  Lord  Chancellor,  who  has  the  power  (occasionally, 
though  not  often,  exercised)  of  referring  the  matter  to  the  law  officer 
for  his  opinion.  The  decision  of  the  Lord  Chancellor  is,  in  any  case, 
final,  the  patent,  if  successful,  being  sealed,  and  dated  as  of  the  oate  of 
application. 

*'  In  accordance  with  the  rule  that  the  provisional  protection  lasts  for 
six  months  only  from  the  date  of  apxilication,  or  for  such  further  time  as 
the  Lord  Chancellor  may,  upon  petition  of  the  applicant,  in  his  dis- 
cretion allow,  the  complete  specification  must  be  filed  within  that 
period,  or  within  such  farther  time  as  may  have  been  allowed.  If  this 
oe  not  done,  the  protection  ceases,  and  the  grant,  if  made,  becomes  void. 

''  In  order  to  maintain  the  validity  of  the  grant,  the  patentee  must, 
before  the  end  of  three  years  from  the  date,  pay  an  ad^tional  sum  of 
j^SO ;  and,  before  the  end  of  seven  years,  the  further  sura  of  £100 — 
thus  making  the  whole  cost  in  fees  £175.  About  two-thirds  of  the 
patents  granted  become  void  at  the  expiration  of  the  third  year  for 
non-payment  of  the  fee  of  £50,  and  less  than  one-tenth  are  continued 
beyond  the  seventh  year. 

The  mode  of  obtaming  the  repeal  of  letters  patent  is  by  writ  of  icire 
faeiat.  Since  tlie  alteration  of  the  practice  in  1852,  by  which  the 
patentee  was  allowed  the  right  of  replying,  this  mode  of  proceeding — 
at  no  time  common — has  falteu  into  disuse. 

^  The  patentee  may,  at  any  time  during  the  continuance  of  his  grant, 
by  petition  to  the  Commissioners  of  Fateuts,  apply  for  leave  to  disclaim 
a  part  of  the  title  or  of  the  specification  of  his  patent,  or  to  alter  either 
of^them,  but  so  that  neither  disclaimer  nor  alteration  shall  extend  the 
exclusive  right.  The  matter  is  then  referred  to  the  law  officer,  and  on 
his  fiat  the  disclaimer  or  memorandum  of  alteration  is  filed  at  the  Great 
Seal  Patent  Office,  with  the  specification. 

•<  Xn  cases  where,  subsequently  to  the  taking  out  of  a  patent,  it  is  dis- 
covered by  the  patentee  that  some  part  of  the  invention  for  which  such 
patent  is  claimed  already  exists  in  a  printed  form,  but,  having  long 
escaped  public  notice,  has  become  obsolete,  and  where  a  re-discovery 
bv  tne  patentee  has  taken  pkce,  application  may  be  made  to  the  Judicial 
dommittee  for  confirmation  of  tne  patent,  notwithstanding  want  of 
novelty  in  the  invention  for  which  it  \a  claimed. 

*'  The  same  mode  of  proceeding  is  followed  for  the  purpose  of  ob- 
taining prolongation  of  the  full  term  of  fourteen  years,  the  Judicial 
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Committee  having  power  to  recommend  to  your  Majesty  the  extension 
of  the  original  term  for  a  further  period  of  fourteen  years.  The  usual 
length  of  time  of  extensions,  however,  is  not  more  than  from  three  to 
six  years.  Advertisements  of  applical^on  for  prolongation  are  inserted 
in  certain  local  and  metropolitan  newspapers,  and  objections  are  taken 
by  entering  a  caveat.  The  objector  must  lodge  his  grounds  for  oppo- 
sition in  writing,  and  may  appear  at  the  hearing  of  the  application  in 
support  of  them.  In  all  cases  the  law  officer  attends  at  this  hearing 
to  watch  the  case  on  the  part  of  the  public,  and  has  a  right  to  take  part 
in  opposition  to  the  extension. 

**  Three  general  rules  may  be  laid  down  by  which  the  Judicial  Com- 
mittee have  been  guided  in  recommending  prolongations.  The  patentee 
must  show : —  first,  that  the  invention  is  of  great  ingenuity  and  merit ; 
secondly,  that  it  is  of  considerable  public  utility ;  thirdly,  that,  in  spite 
of  his  reasonable  exertions  to  promote  the  invention,  the  remuneration 
he  has  received  from  it  is  inadequate. 

"H. 

"  On  the  question  whether  patents  should  be  made  easy  or  difficult 
to  obtain,  we  find  a  division  of  opinion — some  witnesses  denying,  others 
affirming,  the  existence  of  public  inconvenience  from  an  indefinite  mul- 
tiplication of  these  temporary  monopolies. 

''  In  the  opinion  of  the  former  class,  such  inconvenience  either  does 
not  exist  at  all,  or — if  it  is  in  any  slight  degree  felt — ^is  so  exceptional 
as  to  require  no  especial  legislation.  They  maintain  that,  as  a  rule, 
patents  which  are  either  frivolous  in  their  character  or  questionable  on 
the  ground  of  want  of  novelty,  are  not  supported  by  the  patentee  when 
exposed  to  the  test  of  payment  for  renewal  or  of  the  expense  of  liti- 
gation. They  contend  tliat,  without  the  protection  given  by  a  patent, 
manv  inventions  useful  in  character,  though  not  of  pnmary  importance, 
would  either  not  be  made,  or,  being  made,  would  remain  unaiYulged ; 
that  to  decide  beforehand  with  certainty  on  the  value  or  worthlessness 
of  an  invention  is  seldom  possible ;  and  that  the  evil  remedies  itself, 
inasmuch  as  worthless  patents  are  seldom  continued  beyond  the  period 
of  three  years. 

"  The  majority  of  witnesses,  however,  decidedly  affirm  the  existence 
of  practical  inconvenience  from  the  multiplicity  of  patents.  It  is  clear 
that  patents  are  granted  for  matters  which  can  hardly  be  considered  as 
coming  within  the  definition  in  the  Statute  of  Monopolies,  of  '  a  new 
manumcture.'  It  is  in  evidence  that  the  existence  of  these  monopolies 
embarrasses  the  trade  of  a  considerable  class  of  persons — ^artisans,  small 
tradesmen,  and  others  — who  cannot  afford  to  race  the  expense  of  liti« 
gation,  however  weak  the  case  against  them  may  seem  to  be ;  and  a  still 
stronger  case  is  made  out  as  to  the  existence  of  what  may  be  called 
obstructive  patents,  and  as  to  the  inconvenience  caused  thereby  to 
manufacturers  directly,  and  through  them  to  the  public. 

"  From  a  paper  drawn  up,  at  our  request,  by  the  Superintendent  of 
Specifications,  it  appears  that,  upon  examining  into  the  first  100  appli- 
cations for  patents  in  each  ot  the  years  1855,  1858,  and  1862,  the 
results  were,  in  his  opinion,  that  in  1855,  26  were  manifestly  bad  for 
want  of  novelty,  and  6  more  partly  so;  in  1858,  14  manirestly  old, 
and  1  partly  so ;  in  1862,  7  were  old,  and  1  would  probably  turn 
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out  to  be  HO.  Au  mstanoe,  illustrating  the  mode  in  which  the8e  patents 
are  used,  is  given  iu  evidence,  where  royaltiea  had  been  demanded,  and 
in  most  cases  obtained,  by  the  patentee  of  a  machine,  which  turned  out 
upon  investigation  to  be  identical  with  one  which  nineteen  years  before 
had  been  well  known  and  publicly  used. 

"  Other  instances  will  be  found  in  the  evidence  of  particular  mauu« 
factures  and  branches  of  invention  which  are  so  blocked  up  by  patents 
that  not  only  are  inventors  deterred  from  taking  them  up  with  a  view 
to  improvement,  but  the  manufacturer,  in  carrving  on  his  regular 
course  of  trade,  is  hampered  by  owners  of  worthless  patents,  whom  it 
is  generally  more  convenient  to  buy  off  than  to  resist.  The  evil  also 
results  in  another  practice,  having  the  same  obstructive  tendency — 
namely,  that  of  combination  amon<x  a  number  of  persons  of  the  same 
trade  to  buy  up  all  the  patents  relating  to  it,  and  to  pay  the  expense  of 
attacking  subsequent  improvers  out  of  a  common  fund.  From  a  com- 
parison of  evidence  it  cannot  be  doubted  that  this  practice  prevails  to 
a  considerable  extent.  We  must  also  conclude  that  when  the  ob- 
struction is  not  to  be  got  rid  of  without  the  expense  and  annoyance  of 
litigation,  in  a  larger  majority  of  cases  the  manufacturer  submits  to  an 
exaction  rather  than  incur  the  alternative. 

"We  desire  to  call  especial  attention  to  the  evidence  given  by  the  First 
Lord  of  the  Admiralty,  and  by  various  witnesses  on  behalf  of  the  War 
Department,  showing  the  embarrassment  which  has  been  caused  to  the 
naval  and  military  services  by  the  multitude  of  patents  taken  out  for 
inventions  in  use  m  those  departments.  It  appears  to  us  necessary  for 
the  public  service  that,  for  the  future,  no  patent  should  be  granted 
without  tlie  insertion  of  a  proviso,  allowing  to  the  Crown  the  un- 
restricted use  of  the  invention  therein  patented,  the  compensation  for 
such  use  to  be  fixed  bv  the  Treasury. 

"  Having  in  view  the  several  opinions  thus  shortly  adverted  to,  we 
have  to  consider  the  evidence : — 

"1.  As  to  the  cost  of  obtaining  and  renewing  letters  patent,  and  as 
to  the  mode  of  payment. 

'*  Notwithstanding  the  prevalence  of  an  opinion  that  patents  may  he 
and  are  unduly  multiplied,  a  very  small  mmority  is  in  favour  of  in* 
creasing  the  cost  of  obtaining  them.  Of  those  who  have  given  evidence 
iu  this  sense,  some  object  altogether  to  the  granting  of  patent  rights, 
and,  therefore,  consistently  desire  that,  if  not  abolished,  they  should  be 
reduced  in  number  by  any  practicable  method.  Others  contend  that 
the  mere  fact  of  having  a  larger  payment  to  make  would  render  pro- 
jectors more  careful  not  to  incur  expense  on  behalf  of  inventions  of 
doubtful  utility  and  novelty.  Many  witnesses  think  that  the  scale  of 
payment  was,  on  the  revision  of  the  law  in  1852,  fixed  too  low,  but  do 
not  consider  that  it  could  now  be  prudently  raised. 

**  Objection  is  taken  by  a  third  class  of  witnesses  to  the  payments  of 
£50  and  £100  on  the  renewal  of  the  patent  at  the  end  of  the  third 
and  seventh  years  respectively.  It  is  alleged  that  the  periods  of  pay- 
ment are  fixed  too  early  for  the  duration  of  the  monopoly  ;  that  many 
valuable  patents  have,  even  in  their  seventh  year,  failed  to  become 
profitable  from  the  difficulty  of  inducing  manufactui*ers  to  adopt  new 
methods  of  working,  and  that  in  such  cases  the  patentee  is  either 
uxuible  to  procure  the  necessary  sum  or  is  unwilling  to  risk  the  addi- 
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tioiial  expense,  and  therefore  allows  bis  patent  to  drop  ;  that  thus  the 
system  inflicts  a  hardship  on  the  inventor,  and  retards  the  general 
progress  of  improrement.  Several  modifications  of  the  law  are  pro- 
posed ;  one  alternative  being  to  reduce  these  payments,  another  to 
»o8t}}one  them  till  the  end  of  the  fifth  and  ninth  vears  respectively, 
t  is  also  suggested  that  some  inconvenience  arises  from  the  fact  that 
on  non-payment  of  the  renewal  fees  the  patent  becomes  at  once  void, 
and  that  much  of  the  hardship  complained  of  would  be  obviated  if  the 
Lord  Chancellor  were  empowered  to  allow  the  continuance  of  the 
patent,  on  payment  being  made,  though  afber  the  proper  time,  provided 
the  patentee  were  able  to  prove  that  the  delay  had  arisen  from 
accident  or  from  a  mistake  not  involving  gross  negligence. 

'*  Among  the  engineering  and  manufacturing  class  there  seems  to  be 
some  inclination  to  urge  the  adoption  of  a  system  of  annual  payments, 
on  the  ground  that  the  burden  would  thus  be  more  equally  distributed 
over  the  whole  period  of  the  patent,  and  that  the  rich  and  the  poor 
inventor  would  thereby  be  brought  upon  more  equal  terms,  while  there 
w^ould  be  a  constant  tendency  on  the  part  of  patentees  to  allow  an 
unremunerative  patent  to  drop  at  once. 

"  The  propriety  of  a  system  of  annual  payments  is,  however,  denied 
by  the  greater  number  of  those  who  have  given  evidence  before  us, 
who  rely  on  their  experience  of  the  difficulty  that  is  now  constantly 
found  in  getting  patentees  to  insure  the  renewal  of  their  patents  by 
the  necessary  formalities  ;  they  maintain  that  this  difficulty  would  bie 
the  source  of  still  greater  evil  if  the  same  process  had  to  be  gone 
through  from  year  to  year. 

"  Whatever  be  the  scale  of  payment  adopted,  we  find  a  very  general 
expression  of  opinion  that  the  price  to  be  paid  by  inventors  in  the 
aggregate  should  not  be  more  than  sufficient  to  provide  for  the  expenses 
of  the  Patent  Office,  library,  and  museum ;  and  that  these  should  be 
maintained  in  the  highest  state  of  efficiency,  so  as  to  give  inventors 
the  utmost  facility  for  ascertaining  the  status  of  every  branch  of 
invention. 

''  2.  As  to  the  introduction  of  a  system  of  preliminary  examination^ 
its  character,  and  by  whom  it  should  be  conducted.  <% 

"  It  is  urged,  in  opposition  to  any  further  course  of  preliminary 
examination  than  that  which  is  at  present  jpursued — first,  that  the 
principle  of  our  law  requires  the  inventor  himself  to  make  such  an 
examination,  iuasmuch  as  he  takes  out  a  patent  at  his  own  risk,  and 
next,  that  it  could  not  be  conducted  in  a  maimer  free  from  objection. 
That  if  it  were  ex  parte,  the  interests  of  the  public  would  be  no  better 
protected  than  they  now  are ;  if  subject  to  opposition,  the  inventor 
would  be  deprived  of  the  protection  of  secrecy,  while  he  would,  in 
fact,  be  subjected  to  a  premature  trial  of  his  patent,  and  that  such  a 
trial,  even  if  it  resultea  in  his  success,  would  be  no  protection  to  him 
against  future  litigation. 

'*  That  if  the  result  of  such  an  examination  was  to  be  final,  the 
examining  body  would  seldom  undertake  the  responsibility  of  refusing 
a  patent ;  if  subiect  to  appeal  they  would,  on  the  hearing  of  that 
appeal,  be  placed  in  the  position  of  defendants.  That  on  the  whole 
the  result  would  be  increased  expense  and  delay  to  the  patentee,  with 
no  greater  secuiiiy  either  to  him  or  to  the  public.    Tnese  opiniomHi 
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tbough  proceediug  from  a  limited  number  of  witnesses,  deserve  con- 
sideration from  the  knowledge  and  experience  of  those  by  whom  they 
are  entertained. 

"  On  the  other  hand  there  is  a  very  strong  expression  of  opinion, 
and  one  not  confined  to  any  particular  class  of  persons,  in  favour  of 
some  more  strict  preliminary  examination.  It  is  suggested  by  a  few 
of  these,  but  only  by  a  few,  that  such  an  examination  ought  to  embrace 
an  inquirer  not  only  into  the  novelty,  but  into  the  utility  of  the  inven- 
tion. It  is  admitted  that  the  inquiry  as  to  novelty  must  be  limited  to 
matter  which  is  to  be  found  in  a  printed  form,  and  should  not  eitend 
to  oral  testimony  as  to  priority  ot  user. 

**  It  is  proposed  that  such  an  examination  be  conducted  by  the  mem- 
bers of  a  mixed  Board  of  Examiners,  consisting  of  one  or  more 
barristers,  and  a  propbrtionate  number  of  practical  and  scientific  men ; 
and  that  this  Board  should,  unless  forming  part  of,  or  acting  in  concert 
with,  some  special  tribunal  to  be  appointed  for  the  trial  of  patent 
cases,  be  assistant  and  subordinate  to  the  law  officers  of  the  Crown, 
whose  official  duties  in  respect  of  patents  should  otherwise  remain 
unaltered.  That  the  result  of  this  examination  should  be  either  a 
decision  subject  to  one  final  appeal,  or  a  certificate  which,  whether 
favourable  or  unfavjourable,  should  be  appended  to  the  specification. 

^  The  general  opinion  seems  to  be  that  the  interest  of  the  public 
would  be  sufficiently  protected  at  the  hands  of  the  examiners,  and 
that,  at  any  rate,  the  result  would  be  to  exclude  many  applications 
which  now,  of  necessity,  pass  without  comment. 

"  With  respect  to  caveats,  it  is  held  by  a  majority  of  witnesses  that 
the  present  system  should  remain  unaltered,  subject  to  such  modifica- 
tions in  practice  as  might  be  required  by  the  institution  of  preliminary 
investigBtion. 

"3.  As  to  the  propriety  of  making  licences  compulsory,  or  of 
requiring  user  within  a  given  period. 

**  As  against  these  propositions  it  is  contended  by  some  witnesses 
that  patentees  are,  as  a  rule,  willing  to  grant  licences  to  work  their 
inventions  on  reasonable  terms.  To  do  so  is  obviousl v  their  interest ; 
and  it  may  be  assumed  that  what  is  men's  interest  to  do  will  generally 
be  done.  Exceptions  may  occur,  but  these,  it  is  asserted,  will  be 
insufficient  in  number  and  importance  to  justify  a  peculiarly  sweeping 
interference  with  rights  to  which  the  law  has  assigned  the  character  of 
property. 

"Apart  from  the  above  considerations,  the  practical  difficulties 
appear  to  be  re^rded  as  all  but  insuperable.  I^o  rule  can  be  laid 
down  for  estimating  the  value  of  a  patent,  or  the  amount  of  charge 
which  may  be  reasonably  imposed  on  those  using  it.  These  will  vary 
in  every  instance ;  and  it  is  manifestly  futile  to  require  the  inventor  to 

§rant  a  licence  when  applied  to,  unless  some  provision  be  made  for 
etermining  the  price  to  be  paid.  In  the  absence  of  such  provision  a 
prohibitory  price  would  render  the  law  inoperative.  But  on  this  question 
of  price,  indindual  opinions  must  be  expected  to  vary  widely ;  and  it 
is  impossible  to  suppose  that  any  system  of  arbitration  would  prove 
satititractory  where  neither  precedent,  nor  custom,  nor  fixed  rule  of  any 
kind  could  be  appealed  to  on  either  aide. 
''4.  As  to  the  repeal  of  invalid  patents. 
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'*  It  appears  to  be  generally  felt,  uiore  eepecially  by  those  who  are 
iiu mediately  concerned  in  managing  the  litigation  of  patent  rlghtn,  that 
some  proceeding,  more  simple  in  form,  and  therefore  more  expeditious, 
should  be  adopted  for  the  repeal  of  invalid  patents.  That  this  might 
either  be  by  petition  to  your  Majesty  in  Council,  or  by  motion  in  a 
court  of  equity.  The  most  serious  objection  to  the  present  mode  of 
proceeding  seems  to  be,  that  while  a  patentee,  if  he  maintains  his 
patent,  wUl  only  get  such  costs  as  may  be  covered  b^  the  bond  which 
IS  required  from  the  petitioner  against  him,  the  petitioner,  on  the  other 
hand,  if  he  succeeds  in  his  object  of  upsetting  the  patent,  will  get 
no  costs. 

'^  As  regards  the  issues  to  be  tried,  it  has  not  been  shown  to  us  that 
any  alteration  in  the  form  of  the  proceeding  for  repeal  would  materially 
shorten  them  or  diminish  the  expenses  of  the  trial. 

"  III. 

"  The  evidence  before  us  shows  an  almost  universal  feeling  of  dis- 
satisfaction with  the  present  mode  of  trying  questions  of  patent  right, 
while  there  are  many  and  various  proposals  for  the  constitution  of  a 
tribunal  which  should  be  more  expeditious  and  less  expensive.  The 
principal  fault  of  the  system  lies  in  this —that  the  jury  by  whom  the 
case  is  tried  seldom  possess  even  so  much  scientific  knowledge  as  is 
necessary  to  enable  them  to  understand  the  evidence.  Advantage  is 
constantly  taken  of  this  deficiency, — first,  in  a  subtle  and  vague 
drawing  of  s])ecifications  ;  again,  by  an  artful  generality  in  the  form  of 
framing  the  issues  to  be  tried ;  lastly,  on  the  &ial,  by  the  introduction 
of  a  cloud  of  scientiGc  evidence,  to  perplex,  rather  than  to  explain,  the 
true  points  at  issue.  It  is  possible  that  these  difficiilties  mi^ht,  to 
some  extent,  be  obviated,  as  has  been  suggested  to  us,  by  requuring  a 
greater  strictness  in  drawing  the  specification  and  claim  of  the  patentee, 
or  by  a  more  perfect  scheme  for  settling,  in  the  presence  of  the  judge, 
the  issues  to  be  tried ;  but  it  is  almost  without  exception  admitted  that 
a  radical  remedy  is  only  to  be  found  in  reforming  the  constitution  of 
the  tribunal  itself. 

'*  The  main  point  in  doubt  is,  whether  this  reform  should  go  to  the 
extent  of  constituting  a  special  court  for  the  trial  of  patent  cases,  or 
whether  the  existing  jurisdictions  of  the  courts  of  law  and  equity 
should  be  maintained,  m  a  modified  form.  The  objections  to  a  special 
court  are  various  and  strong.  In  the  first  place,  the  want  of  sumcient 
business  to  occupy  its  time  fully.  Secondly,  that  on  trials  of  patent 
cases,  questions  are  frequently  arising  which  require  an  extended 
knowledge  of  other  branches  of  the  law ;  and  that  a  judge  selected  for 
bis  special  acquaintance  with  mechanical  and  scientific  topics,  and  one 
who  in  his  juoicial  capacity  was  principally  engaged  in  the  consideration 
of  such  questions,  would  not  be  so  competent  to  deal  with  the  whole 
subject  matter  of  the  case  as  one  by  wnom  all  branches  of  our  law 
were  in  turn  handled.  Thirdly,  that  such  a  constitution  of  the  court 
would  render  it  extremely  difficult,  if  not  impossible,  to  secure  an 
efiectual  appeal  We  do  not  find  that  these  views  (with  the  exception, 
perhaps,  of  the  first)  have  been  met  by  arguments  of  equal  weight. 
Assuming,  theiefbre,  that  it  would  not  be  advantageous  to  constitute  a 
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special  Patent  Court,  we  have  to  consider  what  has  been  proposed  in 
aid  of  the  existing  jurisdictions. 

**  The  general  proposal  is,  that  the  judge,  on  trial  of  a  patent  case, 
should  either  be  aided  by  scientific  assessors,  or  that  the  case  should 
be  tried  by  a  jury  composed  of  from  five  to  seven  scientific  persons. 
The  latter  plan  does  not  appear  to  us  to  be  wholly  satisfactory,  owing 
to  the  difficulty  there  would  always  be  in  getting  a  sufficient  number 
of  scientific  men  to  compose  a  jury,  sufficiently  competent  and 
unbiased. 

"  The  conclusion  which  we  have  drawn  from  the  evidence  is,  that  a 
court  might  be  satisfactorily  formed  on  the  former  plan,  taking  as  a 
general  model  of  its  constitution  your  Majesty's  High  Court  of 
Admiralty,  assisted  by  the  Trinity  Brethren.  It  is  difficult  accurately 
to  estimate  the  weight  of  evidence,  as  to  whether  those  assessors  should 
act  judicially,  or  merely  by  way  of  instruction  and  advice  to  the  judge; 
bat  the  balance  seems  rather  to  incline  to  the  latter  view,  which  would 

?lace  them  in  a  very  similar  position  with  the  assessors  to  the  High 
)ourt  of  Admiralty.  There  is  again  a  great  variety  of  opinion  as  to 
the  mode  in  which  the  assessors  should  be  chosen.  It  is  said,  on  the 
one  hand,  that  they  might  be  selected  by  the  judge,  or  by  the  parties, 
with  a  reference  m  case  of  dispute  to  the  judge,  from  scientific  men 
generally.  With  respect  to  this  latter  proposal,  the  only  doubt  is, 
whether,  considering  the  high  value  which  is  put  upon  scientific 
evidence,  men  of  sufficient  eminence  would  be  induced  by  any  such  fee 
as  the  court  would  pay  to  give  up  either  their  usual  avocations,  or  the 
diance  of  being  employed  by  one  or  other  of  the  parties  to  the  suit. 
On  the  other  hand,  if  such  assessors  are  to  be  a  permanent  and  inde- 
pendent body,  there  will  be  a  like  difficulty  in  providing  for  payment 
of  sufficient  salaries  to  secure  the  sendees  of  scientific  men  numerous 
enough  to  give  the  opportunity  of  selection  for  the  various  classes  of 
cases,  and  eminent  enough  in  their  professions  to  be  willingly  accepted 
by  the  parties. 

*'  It  seems  to  be  generally  thought  that  the  assistance  of  an  ordinary 
jury  in  patent  cases  is  not  requisite.  There  is,  however,  a  certain 
amount  of  unwillingness  to  give  up  that  which  is  considered  by  manj 
the  safest  form  of  tribunal  for  weighing  of  facts  and  probabilities ;  it 
has,  therefore,  been  suggested  that  the  employment  of  a  jury  might  be 
at  the  joint  request  of  the  parties,  or  at  the  discretion  of  the  judge. 

•*  Wo  have  been  informed  that  no  difficulty  would  be  found  in  setting 
apart  a  court  for  the  trial  of  patent  cases,  and  in  providing  for  the 
attendance  in  rotation  of  one  of  the  judges  of  the  courts  of  law  and 
equity. 

*'IV. 

"  1.  As  to  granting  letters  patent  to  importers  of  foreign  inventions 
and  to  foreigners. 

"  It  has  long  been  the  practice,  founded  on  judicial  decision,  to  con- 
sider that  the  use  or  publication  of  an  invention  abroad  did  not  deprive 
that  invention  of  the  character  of  '  a  new  manufacture  within  this 
realm.'  It  appears  to  us,  and  is  generally  admitted  in  the  evidence, 
that  the  present  fiunlities  of  communication  subsisting  between  all  parts 
'of  the  world  have  done  away  with  the  only  valid  reason  for  such  a  con* 
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struction  of  the  words  of  the  Statute  of  Monopolies.  The  object  of 
allowing  such  patent*  might  fairly  be,  in  an  age  of  slow  international 
communication,  to  encourage  enterprising  persons  to  go  in  search  of, 
and  to  introduce  to  this  country,  useful  processes  employed  abroad, 
but  not  otherwise  likely  to  be  adopted  here,  for  the  want  <tf  which  we 
should  long  have  been  behind  other  nations.  It  does  not,  however, 
seem  worth  while  to  continue  the  same  facilities  now,  when  foreign 
inventions  are  most  frequently  patented  in  this  conntrjr  and  in  their 
native  land  simultaneously ;  especiidly,  as  we  are  well  informed,  that 
one  result  of  the  practice  is  to  encourage  unscrapulous  persons  to  steal 
the  inventions  of  foreigners,  and  to  run  a  race  with  the  legitimate  owner 
to  get  them  patented  here. 

"  The  general  opinion  seems  to  be  in  favour  of  granting  patents  to 
foreigners,  or  to  their  agents  or  nominees,  in  this  country.  By  some 
persons  it  is  proposed  to  limit  the  grant  to  natives  of  those  ooimtries 
whose  Governments  allow  the  reciprocal  privilege  to  your  Majesty's 
subjects ;  and,  further,  to  impose,  as  a  conaition,  that  the  invention  be 
worked  or  licences  granted  for  working  it  in  this  country — ^following 
the  system  which  prevails  generally  on  the  Continent, 

**  2.  As  to  confirmations. 

"  With  a  single  exception,  and  that  merely  as  a  statemeot  of  opinion, 
unsupported  by  argument,  we  find  no  suggestions  made  to  us  with  a 
view  to  the  alteration  of  the  present  system  on  this  point.  We  find 
that  only  seven  applications  have  been  made  for  confirmation  of  a 
patent  under  the  5th  and  6th  of  William  IV .,  cap.  83,  sect.  2,  and  only 
one  of  such  applications  has  been  acceded  to.  We  see  no  reason  for 
retaining  a  power  of  which  no  practical  use  is  made. 

"  3.  As  to  prolongations. 

''  We  do  not  find  that  the  witnesses,  with  one  exception,  comnlain  of 
the  existence  of  prolongations ;  this  may,  however,  be  accounted  for  by 
their  extreme  rarity. 

"  A  careful  consideration  of  the  evidence  given  by  the  Clerk  to  your 
Majesty's  Privy  Council  leads  us  to  the  opinion  that  prolongations 
should  not  be  in  future  granted. 

*'  The  power  of  granting  them  is  in  its  nature  arbitrary,  and  it  does 
not  seem  just  that  the  public  should  be  excluded  for  a  term  of  years 
from  the  use  of  an  invention  which,  in  the  ordinary  course  of  law,  would 
otherwise  become  public,  simply  because  the  inventor  has  reaped  from 
it  a  smaller  profit  (possibly  through  his  own  want  of  business  habits) 
than  he  thought  himself  entitled  to  expect.  The  uncertainty,  more- 
over, whether  an  application  for  prolongation  will  or  will  not  be  granted, 
is  an  evil  to  aU  parties  concerned. 

'^4.  As  to  disclaimers  and  memoranda  of  alterations. 

'*  It  has  been  stated  to  ua  that  the  former  of  these  nrooeedings  some- 
times results  in  the  enlargement  of  the  patentee's  rights,  and  that  more 
strictness  ought,  therefore,  to  be  exercised  in  allowing  them. 

"  With  respect  to  memoranda  of  alterations,  we  do  not  find  that  any 
serious  objection  is  ^en  to  a  continuance  of  the  present  system.  It 
is  indeed  suflgested  that,  following  the  French  law,  patents  of  additi<m 
should  be  allowed.  No  reasons,  no wever,  are  given  us  in  support  of 
this  view. 

'^  We  hate  thus  stated  to  your  Majesty  the  general  result  of  Hm 
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evidence  before  ns  and  the  conclusions  to  which  we  ha?e  come  after 
considering  it. 

"We  now  humbly  submit  to  jour  Majesty  the  following  recom- 
mendations, which  are  founded  on  these  conclusions : — 

'*  Bbcomhekdatiokb. 

"  1.  Your  Commissioners  do  not  find  that  the  present  cost  of  obtain- 
ing letters  patent  is  excessive,  or  the  method  of  payment  inconvenient ; 
they  do  not  therefore  recommend  any  alteration  of  the  present  system 
on  those  pointis,  but  they  think  that  patent  fees  should  not  be  made  to 
contribute  to  the  general  expenditure  of  the  State  until  every  reason- 
able requirement  of  the  Patent  Office  has  been  satisfied. 

"  2.  They  are  unable  to  recommend  a  preliminary  investigation  into 
the  merits  of  the  invention  for  which  a  patent  is  claimed,  but  they 
advise  that  a  careful  enquiry  be  instituted,  under  the  direction  of  the 
law  officers  of  the  Crown,  as  to  whether  there  has  been  any  previous 
documentary  publication  of  the  invention,  either  by  grant  of  letters 
patent  or  otherwise ;  and  if  such  publication  have  taken  place,  that  the 
patent  shall  be  refused. 

"  No  evidence,  other  than  such  documentary  evidence,  should  be 
admissible,  and  the  reasons  for  the  refusal  to  grant  the  patent  should 
be  certified  by  the  law  officers.  An  ap[)ea]  from  their  decision  should 
lie  to  the  Lord  Chancellor. 

"  3.  Tour  Commissioners  are  of  opinion  that  the  present  mode  of 
trying  the  validity  of  patents  is  not  conducted  in  a  satisfactory  manner. 
That  such  triak  ought  to  take  place  before  a  judge  sitting  with  the  aid 
of  scientific  assessors,  but  without  a  jury,  uiuess  at  the  desire  of  both 
parties  to  the  suit  or  action.  That  such  assessors  ought  to  be  selected 
by  the  judge  in  each  case,  nnd  the  remuneration  to  be  paid  them  be 
included  in  the  costs  of  the  suit  or  action,  and  provided  for  in  auch 
manner  as  the  judo;e  shall  direct. 

''  That  no  special  judge  be  appointed  for  the  trial  of  patent  cases, 
but  that  the  judges  of  law  aud  et^uity  be  empowered  to  make  rules  by 
which  one  Court  should  sit  for  tnal  of  patent  cases  exclusively.  That 
on  such  trial  the  judge,  if  sitting  without  a  jury,  decide  questions  of 
fact  as  well  as  of  law. 

"  4.  That  the  granting  of  licences  to  use  patented  inventions  ought 
not  to  be  made  compulsory. 

"  5.  That  patents  ought  not  to  be  granted  to  importers  of  foreign 
inventions. 

'*  6.  That  in  no  case  ought  the  term  for  which  a  patent  is  granted  to 
be  extended  beyond  the  original  period  of  fourteen  years. 

**  7.  That  in  all  patents  hereafter  to  be  granted,  a  proviso  shall  be 
inserted  to  the  effect  that  the  Crown  shall  have  the  power  to  use 
any  invention  therein  patented  without  previous  licence  or  consent 
of  the  patentee,  subject  to  payment  of  a  sum  to  be  fixed  by  the 
Treasurv. 

"  8.  While,  in  the  judgment  of  the  Commissioners,  the  changes 
above  suggested  will  do  something  to  mitigate  the  inconveniences  now 
raierally  complained  of  by  the  public  as  incident  to  the  working  of  the 
Patent  Law,  it  is  their  opinion  tliat  these  inconveniences  cannot  be 
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wholly  removed.  They  are,  in  their  belief,  inherent  in  the  nature  of  a 
Patent  Law,  and  must  be  considered  as  the  price  which  the  public 
consents  to  pay  for  the  existence  of  such  a  law. 

"  Stanley. 
"  ovebstone. 
"  W.  Erlb. 
"  W.  p.  Wood. 
«  H.  M.  Caibns. 

"  Bdwaed  Lloyd,  July  29,  1864." 


H.   WADDnrGTOB'. 

'  W.  E.  Gbote. 

W.  E.   FOESTEB. 
W.   FAIEBAIBir. 


Casei  tn  which  a  F^il  Spec^ation  has  been  deposited, 
1864. 


200.  William  Edward  Newton,  of 
Chftiicery-lane,  impts.  in  machinery 
for  mowing  and  reaping, — a  commu- 
nication.— January  2dr^. 


203.  Alfred  Charles  Francis  Deroc- 

?ni^y  and  Dominique  Gance,   of 
'ans,  imuts.  in  tewing  machines. — 
January  24f  A. 


Caaee  in  which  a  Provisianal  Specification  has  been  deposited. 


2405.  Jamet  Vine,  of  Trinity-street, 
Middlesex,  impd.  arrangements  for 
giving  buoyancy  to,  and  facilltv  for, 
the  propulsion  of  ships,  vessels,  or 
flosting  bodies. — September  30/A. 

2485.  Willinm  Gardner,  of  Lever- 
street,  Saint  Luke's,  impts.  in  iron 
safes  for  the  iireservation  of  pro- 
perty from  robbery  and  fire. — Octo- 
her  lOM. 

2621.  Joseph  Sourd,  of  Nelson-iquare, 
Blackfriars-road,  impd.  dredging 
machine, — ^a  communication. — OctO' 
ber  22nd. 

2659.  Norton  Nathan  Lowenthal  Lons- 
dale, of  Nelson-square,  Surrey,  impts. 
in  appparatus  for  regulating  and  con- 
trolling the  flow  or  snpplv  of  oil  or 
other  fluids,  whether  for  lubricating 
or  filtering,  or  other  purposes.— 
October  27th. 

2876.  Andrew  George  Hunter,  of  Rock- 
cliff  Hall,  Flintshire,  impts.  in  the 
manufacture  of  soda  and  potash. — 
November  IJth. 

2883.  Alexander  Angus  Croll,  of  Cole- 
man-street,  impts.  in  the  preparation 
of  materials  to  be  used  m  the  puri- 
fication of  gas  for  illumination. — 
November  18/A. 


2925.  Germain  Priolean,  of  Montignac 
des  Vez^re,  apparatus  for  instanta- 
neously releasmg  horses  from  car- 
riages.--JVboem6er  23rd, 

2987.  Frederick  Bernard  Doering,  of 
Bayswater,  impt.  in  levels  and  other 
instruments  requiring  nice  adjust- 

.    ment.— iVopeni6er  30th. 

2994.  Fischer  Alexander  Wilson,  of 
Abingdon-street,  Westminster,  impd. 
breech-loading  ordnance.— I>M«MO0r 
U*. 

3029.  William  Edward  Newton,  of 
Chancery-lane,  impd.  method  of 
operating  guns  in  rortifications  and 
floating  batteries,  and  in  the  con- 
struction of  rotating  towers  for  the 
same, — a  communication. — Decern' 
ber  5th. 

3068.  Sidney  Truss,  of  Chester,  impts. 
in  the  construction  of  rails  for  the 
permanent  way  of  railways  and  tram- 
ways.— December  1 0th. 

3079.  Albert  Baker,  of  Walpole-street, 
New  Cross,  impts.  in  apparatus  for 
ascertaining  the  depth  or  water  and 
speed  of  ships  or  vessels. — ^Decent- 
ber  \2th. 

3115.  William  Bardwell,  of  Great 
Queen-street,    Westminster,    impd. 
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method  of  utilizing  lewage  and 
urine,  and  for  facilitating  tlieir  pas- 
sage through  pipes,  thereby  pre- 
venting the  pollution  of  rivers  and 
streams.— December  16M. 

3131.  Arthur  Auckland  Leopold  Pedro 
Cochrane,  of  Portsmouth,  impts.  in 
npimratus  for  heating  and  evapor- 
ating liquids  and  fluids. — December 
17M. 

3143.  Eugene  Constant  Marie  Bonnier, 
of  Paris,  atmospherical  machine,  or 
the  perpetual  motion  by  atmospheri- 
cal pressure. — December  VJth. 

3165.  Thomas  Woodward,  of  Birming- 
ham, impts.  in  breech-loading  fire- 
arms. 

3174.  William  Retd,  of  Granton,  Mid- 
Lothian,  N.B.,  impts,  in  the  ar* 
raugement  and  construction  of 
wagons  or  vehicles  for  the  convey- 
ance of  cattle  upon  railways. 
The  above  bear  date  December  2\st. 

3235.  Samuel  Saviile,  of  Mancheater, 
impts.  in  separating  wool  from  refuse 
mixed  fabrics  and  materiak. 

3-236.  Thomas  Richards  Harding,  of 
Leeds,  impts.  in  apiwratus  for  the 
manufacture  of  pins  and  hackles  or 
gilb. 
The  above  bear  date  December  29^A. 

3251.  William  Henry  Brown,  of  Shef- 
field, impts.  in  the  manufacture  of 
east-steel  and  other  metallic  tubes. 

3252.  Louis  Philippe  £douard  Max, 
of  Paris,  impts.  in  treating  oils  and 
hydro-carbons,  and  in  apparatus  for 
the  same ;  and  other  operations  in 
whidi  matters  have  to  be  purified, 
clarified,  and  refrigerated  or  con- 
densed,— a  communication. 

The  above  bear  date  December  30th, 

1865. 

4.  Edward  Bevan,  of  Birkenhead,  and 
Abel  Fleming,  of  Liverpool,  impdc 
jacket  or  protector  for  metallis 
and  other  vessels  and  structures, 
containing  solid  substances,  liquids, 
or  gases,  to  prevent  radiation  of 
heat  from,  or  communication  of 
heat  to,  such  vessels  and  structures. 
— January  2nd, 

13.  Oustave  Mascart,  of  Paris,  impts. 
in  sewing  machines. — January  3rd, 

24.  DionisioVericchio,  of  Queen-street, 
Oxford-street^  impta.  in   the   con- 


struction of  spring  mattresses  and 
palliasses. — January  4th, 

30.  Charles  Pickwortb,  of  Homer- 
road,  Hackney  Wick,  impd.  means 
of  communication  between  the  pas- 
sengers and  ^ard,  and  between  the 
gufud  and  driver,  of  a  railway  ti-ain 
in  motion. 

32.  John  William  Branford,  of  March, 
Cambridgeshire,  impts.  in  washing, 
squeezing,  and  mangling  machinery. 

34.  Joseph  Skelton,  of  Lostwithiel, 
Cornwall,  impts.  in  ploughs. 

36.  Alfred  Vincent  Newton,  of  Chan- 
cerv-lane,  impts.  in  sewing  machines 
and  mechanism  for  driving  the  same, 
— a  communication. 

38.  Gustav  Adolph  Buchhnlz,  of  Alfred- 
place,  Brompton,  impts.  in  appara- 
tus for  hulling  min  and  for  reduc- 
ing granular  substances. 
The  above  bear  date  January  bth, 

40.  Joseph  Emile  VigouMtte,  of  Nel- 
8on-s(}uare,  Commercial-road,  Peck- 
ham,  impts.  in  the  treatment  of  car- 
bonaceous minerals,  and  in  apparatus 
for  preparing  agglomerated  fuel. 

44.  Benjamin  Dobson,  William  Slater, 
and  Robert  Halliwell,  of  Bolton, 
impts.  in  machinery  for  ginning 
cotton. 

46.  Arthur  Reynolds,  of  Bagillt,  Flint- 
shire, impts.  in  smelting  zinc  ores, 
and  in  apparatus  employed  therein. 

50.  Thomas  Richardson,  of  Newcastle- 
upon-Tyne,  and  Martin  Diederich 
Riicker,  of  Leadenhall-street,  impts. 
in  treating  guano. 

52.  Edward  l^er.of  Old  Jewry-cham- 
bers, impts.  in  apparatus  used  in 
train  signalling  on  railways. 
The  above  bear  date  January  6th, 

55.  George  Bell  Galloway,  of  Liver- 
pool, impts.  in  motive  power,  and 
means  of  communication  between 
passengers  while  travelling,  and  ap- 
pliances connected  therewith. 

56.  Barrowclough  Wright  Bentley,  of 
Buxton,  Dertiyshire,  and  William 
Henry  Bailey,  of  Salford,  impts;  in 
producing  and  finishing  photographs, 
and  photographic  transparencies  on 
paper  and  other  suitable  substances, 
and  in  the  machinery  employed 
therein. 

57.  Edward  Beanes,  of  Priory-road, 
Kilburn,  and  Conrad  William  Fin- 
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zel,  of  Bristol}  impts.  in  'the  con- 
struction of  vACunni  pans. 

58.  James  Atkins,  of  Birminghain, 
impts.  in  the  manufacture  of  metallic 
beasteads,  which  impts.  are  also  ap- 
plicable to  the  manufacture  of  other 
metallic  articles. 

60.  Joseph  Josiah  Blnckham,  of  Bir* 
mingharo,  impts.  in  brooch  or  other 
like  fastenings. 

62.  John  Franklin  Jones,  of  Roches-^ 
ter,  U.S.A.,  impts.  in  roachinerv  for 
the  manufacture  of  paper  board. 
The  above  bear  date  January  7th, 

64.  John  Henry  Johnson,  of  Linooln's- 
inn-fields,  impts.  in  machinery  of 
apparatus  for  cleaning  rice,  coffee, 
and  other  grains  or  seeds  having  an 
outer  hull  or  inner  pellicle,— a  com- 
munication. 

66.  Lionel  Weber,  of  Brussels,  impts. 
in  bits  for  horses  and  other  animals. 

68.  William  Dafies,  of  Liverpool, 
impts.  in  machinery  for  the  manu- 
facture of  "cavendish,"  "negro- 
head,"  and  other  tobacco. 

70.  Bartholomew  Parker  Bidder,  of 
Gateshead,  impts.  in  tbeodotites. 

71.  Friedrich  Wiese,  of  Vienna,  impd. 
methotl  of  preserving  from  fire  books 
and  other  articles  in  safes. 

The  above  bear  date  January  9th, 

72.  Edwin  Pettitt,  of  Birmingham 
impts.  in  giving  permanence  to  and 
in  ornamenting  gbus  transparent 
positive  photographs. 

74.  Jonathan  CUrk  Brown,  of  Brook- 
lyn, New  York,  impt  in  machines 
for  cutting  match  spbnts,  toothpicks, 
aud  similar  artides. 

78.  Adolph  M^er  and  Morits  Meyer, 
of  Liverpool,  impts.  in  breech-loading 
fire-arms, — a  communication. 

79.  Thomas  Bowerman  Belp«ve,  of 
Bracebridge,  Lincolnshire,  impts.  in 
preserving  meat. 

80.  William  Clark,  of  Chaneeiy-hine, 
imnts.  in  preparing  or  treating  wood 
and  other  Tesetable  fibrous  materials 
for  the  manufacture  of  pulp  for  paper, 
—a  communication. 

81.  Daniel  Gallafent,  of  Stepney- 
causeway,  and  Frederick  Pontifez, 
of  Shoe-lane,  impU.  in  artificial  fuel. 
The  above  bear  date  January  lOth. 

83.  Henry  CouUnche,  of  St.  Uilliers, 


Jersey,  impts.  in  reefing  and  furling 
sails. 

85.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  apparatus  for 
cutting  iron  gas  or  other  pipes, — a 
communication. 

86.  William  Edwanl  Gedge,  of  Welling- 
ton-street, impd.  pincers  for  gas  and 
other  pipes, — a  communication. 

87.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  elastic  *roat- 
tressor  bedstead, — a  communication. 

88.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  engpraving  upon 
crystal,  glass,  and  siliceoussubstanoes, 
— a  communication. 

89.  John  Ramsbottom,  of  Crewe, 
Cheshire,  impts.  in  steam  hammers 
and  in  apparatus  employed  in  com- 
bination with  steam  hammers. 

91.  Claude  Marie  Bathias,  of  Paris, 
for  improved  apparatus  for  register* 
ing  the  distance  travelled  by  vehidea, 
or  the  speed  of  machinery. 

92.  John  Fry  Heather,  of  Portsmouth, 
impts.  in  the  construction  of  keys 
and  locks. 

93.  Alfreil  George  Lock,  of  Millbrook, 
Hants,  impts.  in  extracting  and  puri- 
fying fats  and  other  products  from 
bones  and  other  animal  substances, 
and  in  apparatus  for  the  same. 

94.  Abraham  Cooper,  of  Gracechurch- 
street,  impts.  in  furnace  flues  for  the 
consumption  of  smoke. 

95.  Rock  Chidley,  of  High  Holborn, 
impts.  in  the  eonstraetion  of  rail- 
way earriages. 

96.  James  Qrafton  Jones,  of  Blainm 
Lron  Works,  near  Newport,  im^ 
in  machinery  used  for  condensing 
atmospheric  air,  and  in  machinery 
worked  by  compressed  air,  employed 
in  getting  coal,  stone,  and  minerals.. 
The  above  bear  date  January  lUh, 

97.  Isaac  GoodUd,  of  Edmund-strvet, 
Old  St.  Pancras-road,  impd.  appa- 
ratus for  communication  between 
railway  passengers  and  guards. 

98.  John  Fuller,  of  Sihrertown,  Essex, 
impts.  in  the  ooTerings  of  telegraphic 
conductors  and  cables. 

99.  Edward  Thomas  Hughes,  of  Chan- 
cerr-lane,  impts.  in  elastic  mattresses 
and  bedding, — a  commnnication. 

100.  William  Ross,  of  Romford,  impd. 
apparatus    for    distributing    liquid 
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102.  Rtehard  Aiehibald  Broomao,  of 
Fleet-street,  impts.  in  iustrumeiits 
or  appmtoi  for  teaching  and  trans- 
posing music, — a  communication. 

103.  Miebael  Henry,  of  Fleet-street, 
impts  in  fmmacea, — aoommunicatioo. 

104.  Geo^  One,  of  Villiers-stteet, 
Strand,  impts.  in  tills,  and  the 
means  of  secaring  and  ehecking 
money  taken  by  serrante. 

106.  George  Henry  Daw,  of  Thread- 
neeille-street,  impts.  in  breech-load- 
ing fire-arms. 

107.  iohn  Bnrd  Hill,  of  Stirling,  Scot- 
land,  impd.  kind  of  signal  for  com- 
monicettng  between  persons  trarel- 
ling  in  railway  carnages  and  the 
gnards  or  conductors,  or  other 
officials  in  diarge  for  the  time  of 
the  train  of  which  such  carriages 
form  part. 

Tie  above  hear  date  January  12/A. 

106.  Joseph  Knight,  of  Manchester, 
impts.  in  the  msnufacture  of  crino- 
line skirts. 

110.  William  Smith  Longridge,  of 
Alderwasley  Iron  Works,  Derbyshire, 
and  James  Mash,  of  Bowden,  Che- 
shire, impts.  in  furnaces. 

111.  William  Brookes,  of  Chancery- 
lane,  impts.  in  steam  engines, — a 
communication. 

112.  Antoine  Joseph  Sax,  of  Paris, 
impregnating  nir  for  hygienic  or 
therapeutic  purposes,  with  the  Ta^ 
pours  or  emanations  arising  from  tar, 
creosote,  or  other  suitable  nquid  anti- 
septic or  antipntrid  substances,  or 
disseminating  in  the  air  for  the  said 
purposes  suitable  pulverized  sub- 
stances. 

113.  Richanl  Lewis,  of  Dublin,  impts. 
in  boilers  for  generating  steam. 

114.  John  Weekes,  of  Baker-street, 
Middlesex,  impts.  in  umbrellas  and 
other  like  articles. 

115.  Wilson  Ager,  of  New  York,  impts. 
in  machinery  or  apparatus  for  clean- 
ing and  decorticating  grain. 

116.  Tommaso  Guarnaschelli  Pagano, 
of  Colville  road,  Bayswater,  impts. 
in  the  construction  and  paving  of 
roads  and  other  surfaces. 

117.  William  Wilkins,  of  Leicester, 
impts.  in  the  manufacture  of  looped 
fabrics  in  warp  machineiy. 

The  abov^  bear  date  Jamuary  I3th, 


118.  Alfred  Panl  and  Edwin  Panl,  of 
Everton,  Liverpool,  impd.  hydraulic 
steering  apparatus  and  rudder  break. 

119.  GeOTge  Davies,  of  Serle-street,  a 
metliod  of,  and  apparatus  for,  pre- 
venting incrustation  or  calcareous 
deposits  in  steam  boilers, — a  com- 
mnnieation. 

120.  William  Henry  Richards,  of  Bir- 
mingham, impts.  in  sleeve  links; 
whi%  impts.  are  also  applicable  to 
other  dress  fastenings  and  ornaments. 

121.  Richard  Lea,  of  King's-road, 
Chelsea,  impd.  apparatus  to  be  em- 
ployed for  communicating  between 
the  passengers  and  guard  of  a  railway 
train. 

122.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  apparatus  or  li- 
quometer  for  ascertaining  and  indi- 
cating the  strength  of  liquids,*-a 
communication. 

123.  Alfred  Vinoent  Newton,  of  Chan- 
cery-lane, impts.  in  maohtneiy  for 
pressing  and  cutting  tobacco,— a 
communication. 

124.  William  Ansell,  of  Birminghami 
impts.  in  breech-loadins  fire- arms. 

125.  Theodore  Bourne,  of  New  York, 
impts.  in  fog  and  storm  signals, 
buoys,  and  spindles,-'a  communi- 
cation. 

126.  George  Colven,  of  Dublin,  impd. 
ornamental  flower  box. 

128.  John    Lilley,  of   Bancroft-road, . 
Mile- End,  impts.  in  ship  and  other 
conopasses. 

129.  F^lix  Clovis  Fourgeau,  of  Paris, 
impts.  in  the  oonstrnction  of  roofs  or 
coverings  of  buildings. 

The  above  bear  date  January  I4th, 

130.  Jabez  Bunting  Farrar,  of  Halifax, 
and  John  Hirst,  of  Elstead,  impts. 
in  machineiy  for  preparing,  spinning, 
doubling,  and  winding  wool,  mohair, 
nlpaea,  silk,  flax,  cotton,  or  other 
fibrous  substances. 

131 .  Walter  Edwin,  of  New  Cavendish- 
street,  Portland-place,  impd.  machi- 
nery for  working  all  stage  scenery  in 
theatres. 

1 32.  Henry  James  Rogers  and  Jonathan 
Mather  Scholfteld,  of  Serle-street, 
Lincoln's-inn,  impd.  means  of  closing 
the  mouths  of  bottles  or  other 
vesselst 

133.  William  Rowbottom,  of  Romile^, 
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Cheshire,  impU.  in  mules  for  spin- 
nine  and  doublinff. 

134.  John  Marshall,  of  New  Cross, 
impts.  in  presse«  for  the  expression 
of  fluids  nom  substances  containing 
the  same. 

135.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  driving  rolls 
for  rolling  metals,  and  in  apparatus 
employed  therein, — acommunication. 

136.  John  Berkeley  Cotter,  of  Wilton 
Lodge,  Regent's  Park,  impts.  in  the 
construction  of  shells  and  in  the  ex- 
plosive powder  and  fuse  to  be  used 
therewitli,  and  for  other  purposes. 

137.  Joseph  Bettele^,  of  Liverpool, 
impts.  in  ship  builmng. 

138.  George  Tomlinson  Bousfield,  of 
Loughborough-park,  Brixton,  impts. 
in  breech 'loading  fire-arms, — a  com- 
munication. 

139.  James  Simeon  Edge  the  £lder, 
of  Birmingham,  impts.  in  breech- 
loading  fir^-arms. 

The  above  bear  date  January  16M. 

140.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  treating  phos- 
phates of  lime  and  salts  of  potass 
and  soda,  in  order  to  fit  them  for 
agricultural  uses,— acommunication. 

141.  Francis  Henry  Lakin,of  Aberdeen, 
N.B.,  impts.  in  the  manufacture  and 
construction  of  pianofortes,  or  si- 
milar stringed  instruments. 

142.  Scaly  James  Best,  of  Bermond- 
sey-street,  Surrey,  and  James  John 
Holden,  of  Bow,  impts.  in  apparatus 
for  charging  and  drawing  gas  retorts, 
and  for  other  purposes. 

144.  Charles  Tiot  Judkins,  of  Lud- 
gate-street.  City,  impts.  in  sewing 
machines. 

145.  William  John  Cunningham,  of 
Everett-terrace,  Victoria  lS>ck-road, 
impts.  in  apparatus  for  transmitting 
and  converting  reciprocating  motion 
into  rotary  motion,  applicable  to 
various  useful  purposes. 

Tke  above  bear  date  January  17 th. 

147.  William  Jeffreys,  of  Old  Kent- 
road,  impts.  in  machinery  or  appa- 
ratus for  working  switches  and  sig- 
nals of  railwavs. 

148.  Anders  Boloern  Bull,  of  Tonsberg, 
Norway,  impts.  in  reefing  and  furling 
sails. 


150.  Stephen  Ballard,  of  Colwell,  Here  - 
fordshire,  impd.  method  of  cooking, 
and  apparatus  to  be  empk>yed  there- 
in. 

152.  William  Edwaixl  Newton,  of  Chan- 
cery-lane, impts.  in  breech-loading 
fire-arms, — a  communication. 

153.  Joseph  Burch,  of  Crag|  Works, 
near  Macclesfield,  impts.  m  looms 
and  apparatus  for  weaving  velvet- 
pile  and  terry- faced  fabrics,  and  a 
certain  mode  of  prodacing  designs 
on  such  like  fabrics. 

154.  James  Coulter,  of  Huddersfielil, 
and  Herbert  Harpin,  of  Holmfirtb, 
impd.  means  or  apparatus  for  facing 
flags  or  smoothing  the  surface  of 
stones. 

155.  William  Robert  Foster,of  Cowper- 
street,  City-road,  impts.  in  the  pack- 
ings of  pistons  and  piston  rods  of 
pumps,  and  steam  and  other  en- 
gines ;  which  impts.  are  also  applic- 
able to  hydraulic  presses. 

The  above  bear  date  January  18/A. 

156.  Silvanus  Frederick  Van  Choate, 
of  New  York,  impd.  system  and  ap- 
paratus for  facilitating  the  working 
of  submarine  cables  and  other  con- 
ductors of  electricity. 

157.  Charles  Denton  Abel,  of  South- 
ampton-buildings, impts.  in  the  con- 
struction of  watches, — a  communi- 
cation. 

158.  Thomas  Ma^or,  of  Pawtucket, 
Rhode  Island,  impts.  in  machinery 
or  apparatus  for  preparing  cotton 
andother  fibrous  matenals  to  be  spun. 

163.  George  Francis  Bradbury,  of  Old- 
ham, impts.  in  certain  sewing  ma- 
chine shuttles,  and  in  the  mode  of, 
and  tools  for,  manufacturing  the 
same. 

164.  Robert  Mallet,  of  Bridge-street, 
Westminster,  impts.  in  the  perma- 
nent way  of  railways,  and  in  buckled 
plates  to  be  used  therein ;  the  same 
being  applicable  to  the  construction 
of  fire-proof  buildings,  bridges,  and 
other  like  structures;  also  in  the  ma- 
chinery or  apparatus  for  producing 
such  impd.  plates. 

165.  James  Alfred  Shipton  and  Robert 
Mitchell,  of  Wolverliampton,  impts. 
in  shaping  and  forging  metals,  and 
in  the  machinery  and  apparatus  em* 
ployed  therein. 
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167.  ThomM  Charles  Durham,  of  Car- 
lisle, impts.  in  locomotive  and  other 
steam  engines. 

169.  William  CUrk,  of  Chancery-lane, 
impts.  in  the  manufacture  of  boots, 
shoes,  saddlery,  harness,  and  other 
articles, — a  communication. 
The  above  bear  date  January  19M. 

1/0.  Donald  Munro  and  Thomas 
Wright,  of  Glasgow,  impts.  in  appa- 
ratus for  painting  blinds  and  similar 
articles. 

171.  George  Adams  Clark,  of  Milford- 
▼illas,  Molesworth-street,  Lewisham, 
impts.  in  projectiles. 

173.  John  Hewes,  of  West  Bromwich, 
impts. in  puddling,  heating,  and  other 
reverberatory  furnaces  used  in  the 
manufacture  of  iron  and  steel,  and 
for  other  purposes;  which  impts. 
may  also  be  applied  to  steam-boiler 
furnaces. 

175.  Charles  Searle,  of  South-street, 
GrosTenor-square,  impts.  in  appa- 
ratus for  securing  studs  in  shirt  fronts 
and  similar  garments. 

176.  Benjamin  Franklin  Stevens,  of 
Henrietta-street,  Covent  Garden, 
impts.  in  Tulcaniziug  compounds 
ana  vulcanized  fabrics,— a  communi- 
cation. 

177.  William  Clark,  of  Chancery-lane, 
impts.  in  apparatus  for  taking  up 
and  delivering  mails  and  other  par- 
cels in  railway  trains  while  in  motion, 
— a  communication. 

178.  John  Snell  and  William  Rentou, 
of  Leeds,  impts.  in  facing  woollen 
cloth  and  other  textile  fabncs. 

179.  William  Mather,  of  Manchester, 
impts.  in  apparatus  for  facilitating 
communications  between  passengers, 
guards,  and  drivers  in  railway  trains. 

180.  William  Clay,  of  Liverpool,  impts. 
in  the  mode  of  working  hydraulic 
lifts. 

181.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  hammers 
and  pile  drivers,  to  be  worked  by 
steam  or  other  power, — a  communi- 
cation. 

The  above  bear  date  January  20M. 

182.  Henr^  Arnold  Dobson,  of  Mary- 
le-bone,  impd.  carriage  step  arrange-^ 
ments. 

183.  Thomas  Lester,  of  Wordesley, 
Staffordshire,  impts.in  steam  endues. 


184.  James  Godfrey  Wilson,  of  Oakley- 
terrace,  Chelsea,  impts.  in  the  con- 
struction of  permanent  way  for  rail* 
roads. 

185.  Alice  Isabel  Lucan  Gordon,  of 
Prince's-gate,  Hyde-park,  impts.  in 
clasps  and  snaps,  or  other  similar 
fastenings. 

186.  John  Hays  Wilson,  of  Liverpool, 
impts.  applicable  to  pumps. 

187.  Charles  Denton  Abel,  of  South- 
ampton-buildings, impd.  apparatus 
for  transmitting  letter  bags  and  par- 
cels to  and  from  railway  traing  whilst 
in  motion, — a  communication. 

188.  Jacob  Snider,  jun.,  of  the  Strand^ 
impts.in  fire-arms  and  in  ammunition 
for  the  same. 

189.  Matthew  Robinson,  of  Globe 
Works,  Accrington,  impd.  machinery 
or  apparatus  for  shaping  the  elastic 
deuts  of  expanding  and  contracting 
combs. 

The  above  bear  date  January  2\st, 

191.  Christopher  Brakell,  William 
Hoehl,  and  William  Giinther,  of  the 
North  Moor  Foundry  Company, 
Oldham,  impts.  in  machinery  or 
apparatus  for  ginning  and  cleaning 
cotton  and  other  fibrous  materials,— 

rtly  a  communication. 
Percival  Moses  Parsons,  of 
Shooter's-hill-road,  impd.  process  or 
method  of  treating  articles  of  cast 
iron  and  of  cast  iron  mixed  with 
other  metals. 

193.  James  Badcock,  of  Noble-street, 
City,  impd.  method  for  the  suspen- 
sion of  curtains. 

194.  Edward  Atkinson,  of  Old  Bond- 
street,  impd. apparatus  for  containing 
and  dispersing  scents  and  other 
liquids. 

195.  Elton  Templemore,  of  Dover, 
impd.  window  blind  cord  check. 

196.  Adolphe  Dreville,  of  Paris,  impts. 
in  rendering  soundless  furniture  and 
other  articles  for  domestic  purposes. 

197.  John  BUnd  Wood,  of  Broughton, 
Manchester,  impts.  in  the  manufac- 
ture of  floorcloths. 

198.  Alfred  Sheldon,  of  Wookey  Hole, 
Wells,  Somerset,  impts.  in  apparatus 
for  drying  paper  in  sheets. 

199.  Thomas  Brown,  of  Piccadilly, 
impts.  in  folding  chairs  and  other 
seatSi 
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COAL :    ITS  OaiOIN  OB  MANNER  OP  FOEMATION. 

Artiglb  II. 

Wi  have  seen  that  the  term  *'  earbo  maris,'*  or  sea-coal,  came  into  use 
at  a  very  early  period,  and  was  no  doubt  employed  in  contra-distine- 
tion  to  the  words  "  earbo  lignisy'  the  name  then  commonly  given  to 
charcoal.  Within  the  last  one  hundred  years,  however,  a  new  name 
baa  arisen,  in  consequence  of  the  extended  use  of  a  variety  of  coal, 
which  differs  in  so  many  respects  from  the  earbo  marU,  or  Newcastle 
coal,  as  to  warrant  this  new  appellation ;  although  it  happens,  unfor- 
tiinately,  that  the  word  chosen  for  the  purpose  is  a  corruption,  and 
has  passed  into  such  general  use  as  to  require  a  notice  at  this  point  of 
Qur  observations.  About  a  century  ago  the  celebrated  Duke  of  Bridge- 
water  was  the  proprietor  of  a  large  estate  situated  at  a  place  called 
Worsley,  seven  miles  from  Manchester.  This  estate  contained  num- 
berless valuable  coal  seams,  easily  to  be  got  at,  but  nevertheless 
comparatively  worthless,  in  consequence  of  the  greall  expense  and 
diflSculty  of  transporting  the  coal  to  market.  The  Duke,  being  a 
■ngnlarly  enterprising  individual,  determined,  if  possible,  to  remedy 
this  defect^  and  by  one  of  those  happy  coincidences  which  so  frequently 
reward  a  praiseworthy  effort,  he  found,  in  the  self-instructed  genius 
James  Brindley,  the  very  man  to  contrive  the  means  for  securing  the 
desired  end.  Suffice  it  to  say,'  that  Brindley  constructed  an  excellent 
profit-paying  canal  from  Worsley  to  Manchester;  and  having  thus 
ginned  the  full  confidence  of  his  noble  employer,  the  canal  was  soon 
afterwards  extended  by  a  branch  running  parallel  to  the  Eiver  Mersey, 
and  so  arranged  as  to  terminate  in  this  river  below  the  limit  of  its 
artificial  navigation.  Thus  Brindley  opened  out  a  safe  and  ex- 
tremely cheap  route  of  inier^eommunication  between  Liverpool, 
Manchester,  Worsley,  and  the  Great  Wigan  district.  This  canal 
appears  to  have  been  finished  about  the  year  1766,  and  store-houses 
were  built  at  various  points  in  its  course,  where  the  Duke's  coal  was 
deposited^  for  the  purpose  of  supplying  the  immediate  neighbourhood 
VOL.  XXI.  2  c 
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At  this  time  the  word  "  kennel "  or  "  kannel "  was  generally  employed 
in  Lancashire  and  Cheshire  to  designate  an  artificial  watercourse; 
and  even  Brindlej  himseL^  in  some  of  his  letters,  speaks  of  the  new 
undertaking  as  "  the  Duke*s  kennel.'*  It  is  not  therefore  surprising 
that  the  Duke's  coal  should  have  received  the  name  of  '*  kennel  coal," 
being,  so  to  say,  kennel  borne ;  and  this  name  would  be  peculiarly 
applicable  at  Liverpool,  where  sea-borne  coal  from  Whitehaven,  in 
Cumberland,  had  long  been  in  use,  and  was,  moreover,  an  article 
differing  in  many  of  its  qualities  from  l^e  Duke's  coal.  That  this  is 
the  true  origin  of  the  name  now  applied  to  this  kind  of  coal  is  farther 
established  by  the  fact  that  the  eminent  geologist  Werner,  who  visited 
the  coal  districts  of  England  not  long  after  the  above  period,  has 
adopted  the  very  word,  and  in  speaking  of  the  Wigan  coal  calls  it 
^  kennolkofale."  This  word  has  indeed  been  lately  written  ''caanel" 
in  this  country,  and  some  ingenious  persons,  finding  themsdves  quite 
at  a  loss  to  discover  the  source  of  such  a  name,  have  come  to  the  coq«* 
elusion  that  it  is  derived  from  the  word  ^*  candle,"  and  to  support  this 
they  have  asserted  that  slips  of  this  kind  of  coal  will  bum  like  a 
candle;  an  assertion  which  we  need  hardly  say  is  altogether  &bulou8. 

Having  now,  as  we  think,  sufficiently  elucidated  this  matter,  by- 
showing  that  in  pure  English  the  proper  name  of  this  variety  of  eoal 
is  canal  coal,  we  shall,  in  all  our  future  remarks,  so  designate  it ;  and, 
without  farther  controversy,  proceed  to  examine  the  origin  of  coal 
itself,  so  far  as  this  can  be  deduced  by  a  thorough  investigation  of  the 
nature,  composition,  and  geological  situation  of  coal  obtained  from 
almost  every  part  of  the  world,  where  this  mineral  has  hitherto  been 
found ;  for  it  is  a  circumstance  well  worthy  of  observation,  that  coal 
is  not  largely  diffused,  and,  unlike  other  mineral  deposits,  it  is  placed 
layer  upon  layer,  and  seam  upon  seam,  so  that  mines  of  it  may  be 
worked  to  a  profit  in  situations  where  a  single  seam,  however  TalaaUe, 
could  not  have  been  worked. 

The  FoBMJLTioN  of  Coal. 

Confided  to  proper  hands,  it  would  be  difficult  to  point  out  a  subject 
more  admirably  adapted  for  illustrating  the  active  surveillance  of  a 
divine  power  over  the  ever*varying  affairs  of  this  world  than  may  be 
found  in  a  careful  inquiry  into  the  history  of  the  coal  formation,  the 
slowly-accumulated  treasures  of  which  have  been  stored  away  and 
preserved  by  arrangements  that  admit  of  no  explanation  incompatible 
with  the  idea  of  a  continued  and  continuous  interposition  of  the 
Supreme  agency.  We  know  that  ages  upon  ages  must  have  rolled  away 
since  this  accumulation  was  as  perfect  as  we  now  find  it.  We  know,  too, 
that  it  must  have  been  formed  long  ere  the  want  of  fuel  seemed 
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possible  to  the  human  Tace ;  and  yet  but  for  this  accumulation  we  are 
certain  that  man's  power  must  speedily  have  reached  its  limit, 
and  been  confined  to  a  comparatively  narrow  circle  of  barbarom 
jbctivity :  for,  be  it  remembered,  if  we  are  now  able  to  perform  with 
ease  those  things  which  the  most  powerful  nations  of  antiquity 
regarded  as  bbulous  impossibilities,  this  arises  solely  fh>m  the  fact 
that  new  and  additional  powers  have  been  developed  for  our  use,  over 
tmd  above  those  which  they  possessed.  Had  Augustus,  for  example, 
offered  a  kingdom  as  a  reward  to  the  man  who  should  propel  a  large 
ship  against  wind  and  tide,  at  the  rate  of  ten  miles  per  hour,  or  trans- 
port several  legions  of  his  army  as  rapidly  as  a  bird  can  fly,  he  might 
have  raised  a  suspicion  of  his  own  sanity,  but  would  not  have  excited 
-the  cupidity  of  the  wildest  schemer  in  his  empire.  Yet  now  these 
•eeming  impossibilities  are  but  matters  of  coal  and  coke ! 

It  is  therefore  sufficiently  evident  that  man  is  a  progressive  agent 
in  the  development  of  some  great  plan,  the  details  of  which,  being 
sympathetically  unfolded  in  proportion  to  his  wants  and  exertions, 
lend  him  new  aid  at  tiie  precise  moment  when  his  functions  seem  about 
to  be  arrested  by  the  occurrence  of  a  natural  impediment  to  their 
exerciae.  Hence  we  may  reasonably  conclude  that  the  industrial 
employment  of  the  facilities  now  accorded  to  us  will  lead  to  the  dis- 
covery of  new  ones,  ere  these  are  exhausted ;  and  more  powerful 
assistance  will  be  given  in  proportion  as  the  divine  task  imposed  upon 
human  nature  becomes  more  and  more  difficult  of  execution.  That 
the  present  supply  of  coal,  like  the  past  supply  of  wood,  must  one  day 
cease,  and  necessitate  the  discovery  of  a  substitute,  is  what  every 
person  feels  and  acknowledges;  and  although,  therefore,  we  are  as 
unable  to  conceive  whence,  or  in  what  form  that  substitute  will  make 
its  appearance,  as  were  the  Bomans  in  the  Augustan  age  to  foresee  the 
use  of  coal,  yet  no  one  can  doubt  that  a  substitute  will  be  found  in 
due  place  and  season,  more  than  sufficient  for  the  increased  exigencies 
of  its  own  period.  Science  has  already  shown  that  the  formation  of 
coal,  even  under  the  most  favourable  circumstances,  is  an  excessively 
slow  process,  so  much  so,  indeed,  as  to  preclude  all  hope  of  its  simul- 
taneous development  and  use;  in  &Gt,  practically  speaking,  the 
generation  of  coal  may  be  said  to  have  ceased :  consequently  we  are 
taught  by  the  evidences  of  man's  progressive  nature,  that  a  substitute 
exists,  and  will  undoubtedly  be  found.  Thus  we  have  seen  that  the 
agency  of  vegetable  life  was  unequal  to  the  past  wants  of  mankind, 
and  still  less,  therefore,  could  it  pretend  to  supply  the  demands  of  a 
coming  age,  more  especially  as  an  increase  of  human  beings  must  lead 
to  a  diminution  of  the  space  already  allotted  to  vegetation.  Here  was 
the  barrier  of  the  ancients,  and  here  would  bare  been  for  ever  an 
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insurmountable  obstade  to  human  progreBsion.  Bat  not  so;  ihe 
difficulty  had  been  foreseen  and  provided  against.  The  moment  the 
door  was  knocked  at,  it  opened,  and  a  supply  of  fuel  was  found  to 
exist  in  situations  easily  accessible  to  industry,  and  which  detracted 
nothing  from  the  claims  of  the  vegetable  world.  The  com  that 
sustains  the  collier  daring  his  subterranean  labour  grows  in  the 
sunshine  freely,  many  &thoms  above  his  head,  and  this  enables  the 
earth  to  realise  a  double  duty  in  apparently  opposite  directions; 
furnishing  at  once  the  food  for  animal  life  and  artificial  heat — ^fuel  for 
the  lungs  and  fuel  for  the  furnaces. 

K  now  we  proceed  to  examine  the  arrangements  by  which  the  wante 
of  future  ages  have  thus  been  provided  for  out  of  the  surplusage  of  a 
preceding  era,  we  are  so  struck  with  the  simplicity  of  these  arranga- 
ments  as  to  lose  sight  of  every  other  consideration.  The  means 
employed  seem  so  easily  reconciletible  to  human  reason  that  we 
hesitate  to  recognise  the  hand-work  of  an  All-wise  Being,  and  fi»el 
inclined  to  exclaim :  ^*  This  is  a  matter  of  course  ;  it  must  have  been 
no ;  it  is  a  natural  consequence !"  forgetting  that  simplicity  is  the 
attribute  of  perfection. 

Every  form  of  matter  which  has  been  brought  into  a  state  of  com* 
bination  by  the  effect  of  vitality  is  prone  to  death,  deeompodtioni  and 
decay ;  hence,  what  are  called  organic  bodies,  or  the  substances  deriyed 
from  the  animal  and  vegetable  kingdoms,  for  the  most  part  display  • 
strong  tendency  to  corrupt  and  putrefy.  The  preservation  of  vegotaUe 
matter  during  many  ages  is  therefore  of  itself  a  most  difficalt  task ; 
but  in  the  case  of  coal  we  shall  see  that  much  more  than  this  has  been 
accomplished,  for  the  coal  possesses  actually  three  times  the  heating 
power  of  the  dried  vegetable  which  produced  it ;  so  that  not  only  haa 
there  been  the  most  perfect  preservation  of  the  constituents  needed 
for  man's  use,  but,  moreover,  those  parts  have  been  got  rid  of  whieh 
were  either  worthless  or  injurious  to  the  desired  object.  Now  this  is 
the  precise  point  at  which  we  may  notice  the  intervention  of  a  specifte 
agency,  or  what  some  may  be  disposed  to  call  the  effect  of  an  **  exeep* 
tional  law  of  nature.*'  That  the  result  is  diametrically  opposed  to 
what  ensues  under  the  operation  of  the  ordinary  laws  of  nature  is 
beyond  dispute,  and  fully  demonstrated  by  the  change  induced  in  a 
piece  of  wood  long  and  deeply  buried  in  the  earth.  Such  a  piece  of 
wood,  so  far  from  having  preserved  or  relatively  increased  its  calorific 
powers,  is  found  to  have  lost  them  almost  entirely,  and  to  have  beoome 
nearly  incapable  of  burning:  whereas,  in  the  case  of  coal,  these  have 
been  maintained  and  concentrated.  To  overlook  this  specific  inter* 
Tcntion  or  exception,  in  any  attempt  to  explain  the  formation  of  coal, 
is  tantamount  to  throwing  away  the  key  which  alone  can  unlock  the 
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whole  tlieorj.  Yet,  as  we  ahall  hereafter  show,  much  chemical  argu- 
ment has  been  heq)ed  tt^tber,  with  a  view  to  explain  the  origin  of 
coal  upon  principles  that  stand  contradicted  by  the  best  established 
fi^ts  of  that  Tory  science  which  is  supposed  to  uphold  them. 

The  justly  celebrated  Berselius,  in  the  last  yolume  of  his  "  Treatise 
on  Chemistry,"  with  great  reason  condemns  the  unwarrantable 
speculations  of  Liebig  in  reference  to  the  presumed  changes  which 
organic  matter  undergoes  under  various  circumstances.  This  tendency 
to  supersede  the  labours  of  the  laboratory  by  a  fanciful  pen  and  ink 
sketch  at  the  writing  desk  is  a  prevailing  sin  with  what  may  be  called 
**  organic  chemists,"  who,  having  begun  at  the  wrong  end  of  chemistry, 
remain  for  ever  enveloped  in  a  kind  of  moonshine  fog.  Persons 
labouring  under  this  unhappy  delusion  discard  altogether  the  irk- 
some preliminaries  of  the  Baconian  philosophy ;  and,  provided  the  two 
ends  of  a  chain  be  visible,  hesitate  not  to  supply  what  they  regard 
as  the  intervening  links :  just  as  if  a  man,  having  seen  another  in 
London  and  afterwards  in  Edinburgh,  had  therefore  a  right  to  assert 
that  he  must  have  passed  through  York.  **  Because  sugar,  starch,  and 
gum,"  says  Liebig,  '^  cannot  in  the  animal  economy  produce  nitro* 
genised  elements,  therefore  they  must  go  to  form  fat."  Accordingly, 
baring  satisfied  himself  thas  comfortably  with  a  most  groundless 
assertion,  he  next  builds  upon  it  a  chemical  theory,  out  of  the  hashed** 
up  elements  of  sugar,  starch,  and  fat,  the  result  of  which  is,  that  if  we 
only  take  away  firom  staroh  -^ths  of  its  oxygen,  and  -^th  of  its  carbon, 
we  have  &t  remaining.  In  support  of  this  he  tells  us,  **  starch  is 
composed  of  C^^  H'<^,  O^^,  and  if  one  atom  of  carbon  combines  with 
two  atoms  of  oxygen  to  form  carbonic  acid,  and  seven  atoms  of  oxygen 
will  only  combine  with  something  else,  or  go  away  (he  says  not  where), 
then  there  remains  G'^,  fi'^,  O,  or  the  chemical  formula  of  fat." 

How  this  combination  of  carbon  with  oxygen,  to  the  exclusion  of 
the  more  oxidisable  hydrogen,  is  to  take  place,  was  of  course  beneath 
the  notice  of  so  great  a  theorist ;  as  also  how  it  happens  that  seven 
atoms  of  oxygen  are  willing  to  quit  a  compound  which,  like  fat,  has 
(we  are  afterwards  told)  so  great  an  affinity  for  oxygen  that  it  bums 
totally  away  in  the  lungs,  and  generates  heat.  Considerations  of  this 
kind,  we  presume,  clip  the  wings  of  speculative  genius  too  much,  and 
are  therefore  out  of  place  in  organic  chemistry :  the  plan  is,  to  make  a 
theory,  and  then  construct  facts  to  suit.  Berzelius  has  called  this  sort 
of  reasoning  **  the  physiology  of  probability,"  and  he  very  pertinently 
asks  what  will  become  of  the  science  of  chemistry — **  that  science 
which  is  so  beautiful  and  elevated  in  its  nature,  where  every  step 
requires  such  profound,  extensive,  and  varied  researches:  what  will 
become  of  this  science  if  we  bolster  it  up  with  the  results  of  mere 


Digitized  by 


Google 


198  KEWTOK'b  LOITDOH  JOUBKAIr  OP  AHT8.  [*GSi?^ 

catculatioDfl  which  have  so  little  real  foundation  ?"  This  question  has 
for  some  time  back  received  a  practical  answer,  in  the  universal  distmst 
with  which  British  manufiteturers  and  agricultnrists  everywhere  regard 
the  followers  of  this  pen  and  ink  system ;  indeed,  the  money  lost 
tiirongh  its  agency  in  farming  alone  would  astonish  any  person 
unacquainted  with  the  credulity  of  John  Bull:  it  is  not  without 
reason  he  now  shakes  his  head.  Precisely  similar  to  the  formation  of 
fat  is  the  theoretical  formation  of  coal.  In  the  case  of  &t  we  have 
seen  the  theoretical  chemist  able  to  do  that  which  nature  could  not 
At  his  command  the  oxygen  conveniently  betook  itself  elsewhere,  and 
quietly  left  the  carbon  in  full  possession  of  that  hydrogen  for  which  it 
had  chemically  little  or  no  affinily.  The  oxygen  contained  in  Ugnin 
would  appear  to  have  been  no  less  obsequious  during  the  production 
of  coal.  It  is  not  our  intention  to  occupy  much  space  in  detailing 
this  additional  instance  of  the  "  physiology  of  probability  ;"  suffice  it 
to  say,  that  the  theorist  has  chosen  lignin  as  the  parent  of  coal,  and 
there  is  this  advantage  peculiar  to  the  method  he  employs,  viz.,  that 
any  other  organic  compound  whatever  would  have  answered  his  pur* 
pose  equally  welL  Fat,  as  has  been  shown,  can  be  theoretically  made 
from  sugar ;  and,  by  a  similar  process,  coal  may  be  made  from  the 
same  substance— nay,  even  diamonds  can  be  thus  formed,  in  any 
quantityi  and  of  any  required  sise.  Sugar  is  composed,  in  round 
numbers,  of  42  parts  of  pure  carbon  and  58  parts  of  oxygen  and 
hydrogen.  If^  therefore,  we  make  the  oxygen  and  hydrogen  combine 
to  form  water,  there  will  remain  42  parts  of  pure  carbon,  or  diamond, 
according  to  the  ''physiology  of  probabilities*' — quod  erai  demon*' 
§ifwitdum» 

Lignin  is  composed  of  carbon,  oxygen,  and  hydrogen,  and  coid  being 
constituted  essentially  of  the  same  elements,  nothing  of  course  can  be 
easier  than  theoretically  to  make  the  one  into  the  other.  We  have 
only  to  assume  a  certain  plasticity  in  the  chemical  affinities  concerned 
intiie  change,  and  the  thing  is  done  as  readily  as  the  diamonds  were 
produced  from  sugar. 

Thus,  for  example,  if  we  regard  lignin  as  composed  of  C'*,  H^,  O*, 
and  coal  of  C",  H',  O,  then,  as  in  the  instance  of  the  fat  formation, 
we  may  coneeivethat  -jXi^th  of  the  carbon  combines  with  one-fourth 
of  the  oxygen,  to  produce  carbonic  acid,  whilst  ^ths  of  the  remaining 
oxygen  combine  with  fths  of  the  hydrogen  to  form  water,  and  nothing 
but  coal  remains. 

llierefore,  lignin  or  woody  fibre,  when  buried  in  the  earth,  ought 
to  resolve  itself  into  carbonic  acid,  water,  and  coal. 

A  man  need  not  use  his  hands  much  to  be  a  chemist  after  this  fashion, 
and  whatever  benefit  the  atomic  theoiy  of  Dalton  may  have  conferred 
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upon  science,  when  honestly  employed,  there  is,  unfortunately,  good 
proof  that  it  has  been  made  a  fruitful  source  of  deception  by  many, 
who  have  superseded  the  onerous  use  of  test  tubes  and  crucibles  with  the 
lighter  labours  of  pen  and  ink.  Meanwhile  the  real  chemist  will  always 
find  consolation  for  the  slow  and  painful  nature  of  his  toil  in  the  solidity 
and  durability  of  its  results.  For  him  the  day  of  trial  is  a  period  of 
triumph;  and  as  he  witnesses  the  successive  collapse  of  the  various 
tiieoretical  bubbles  which  have  temporarily  gilded  their  originators 
with  a  mock  halo,  he  cannot  fail  to  congratulate  himself  upon  the  firm- 
ness of  his  own  less  showy  but  more  enduring  r^utation.  He  will  then 
remember  the  sagacious  remark  of  Berzelius,  **  Plui  la  phytiologie  de 
probahUM  preni  le  detsut,  plus  an  doit  itre  reeonnaUtant  ^  eeux  qui 
retieni  dam  le  tentier  de  la  vMiable  science,  qui  est  plus  sdr  mtns  plus 
phUhUr 

The  great  diversity  noticeable  in  the  character  and  composition  of 
coal  is  a  sufficient  proof  that  n )  one  substance  has  been  alone  concerned 
in  its  formation ;  and  hence  we  see  at  once  the  absurdity  of  those  pen* 
and-ink  deductions  which  have  assumed  lignin,  or  any  other  single 
substance,  as  the  parent  of  coal.  True,  indeed,  the  theorists  of  this 
dass  have  attempted  to  explain  the  differences  in  coal  as  the  effects  of 
age  and  accident  of  position ;  but,  in  so  doing,  they  have  only  rendered 
their  theory  more  ridiculous.  In  the  first  place,  there  is  no  reason 
whatever  for  supposing  that  the  more  hydrogenous  or  canal  coals  are 
less  aged  than  common  coal;  and,  in  the  second  place,  it  is  anything 
but  probable  that  canal  coal,  however  placed,  can  become  converted 
into  common  coal.  If,  however,  this  question  were  one  which  admitted 
of  a  greater  amount  of  doubt  than,  in  our  opinion,  can  be  raised  upon 
it,  the  argument  must  fall  altogether  when  we  find,  as  is  quite  usual  in 
the  ooal  fields  of  Great  Britain,  that  common  coal  and  canal  coal  alter- 
nate with  each  other  in  the  same  formation,  or  are  actually  contained 
in  the  same  seam— ^the  one  above  the  other,  or  alternating  in  layers. 
Indeed,  the  canal  is  sometimes  interposed  in  the  centre  of  a  single 
seam  of  common  coal,  as  happens  in  the  well  known  Pelton,  Washington, 
aod  Leverson's  gas  coals  from  the  Newcastle  district,  and  in  the 
Buabon  and  Brymbo  coals  of  the  North  Wales  coal  field.  Had  these 
code  been  produced  from  any  one  substance  they  must  have  been 
uniform  in  character  throughout  the  same  seam ;  for  it  is  needless  to 
add  that  the  whole  has  been  uniformly  subjected  to  the  same  circum* 
stances  of  time,  temperature,  pressure,  and  so  forth.  Here  is,  conse- 
qnentiy,  an  end  of  the  lignin  theory,  even  if  stronger  proofs  of  its 
fallacy  could  not  be  drawn  (as  they  certainly  may  be)  from  the  nature 
of  the  Boghead  and  other  similar  coals,  as  well  as  from  the  fact  that 
the  common  kinds  of  bituminous  coal  invariably  contain  thin  layers 
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of  mineral  charcoal,  interposed  between  their  ordinary  jet^Hke  lamins 
of  true  coal. 

The  celebrated  Dr.  Hutton  conceited  the  idea  that  coal  resulted  from 
wood  which  had  been  subjected  to  a  great  heat  when  surrounded  bj 
water  under  an  enormous  pressure.  With  true  principles  of  philosophj, 
he  attempted  to  demonstrate  the  correctness  of  his  opinion  by  actoal 
experiment,  and  seems  to  have  satisfied  himself^  at  least,  that  be  had 
produced  real  coal  by  exposiing  wood  and  water  in  a  strong  vessel  to  » 
heat  approaching  400^  Fahr.  This  experiment  has  been  repeated  by 
several  chemists,  who,  however,  have  drawn  a  very  different  conclusion 
with  regard  to  the  nature  of  the  resulting  product,  which,  indeed, 
appears  to  resemble  coal  in  little  beyond  the  darkness  of  its  colour. 
Having  an  opportunity  some  years  ago  of  subjecting  wood  to  a  high 
temperature  under  the  conditions  prescribed  by  Hutton,  we  made  a 
great  many  experiments  upon  this  subject  with  various  kinds  of  wood, 
and  foundt  in  effect,  that  nothing  like  true  coal  can  be  made  by  this 
means,  even  at  a  heat  of  450^  Fahr. — beyond  which  the  experiment  be« 
comes  dangerous.  Tho  more  resinous  species  of  wood,  such  as  that  from 
Memel  and  good  Scotch  fir,  answer  best ;  but,  although  the  mass  which 
remains  from  these,  woods  has  the  black  colour  and  vitreous  fracture  of 
coal,  yety  when  acted  on  by  naphtha,  sther,  and  sulphuret  of  carbon,  it 
is  largely  dissolved,  and  the  residue  being  boiled  in  a  solution  of  caustic 
potash  speedily  affords  a  dark  brown  liquid,  having  all  the  chemical 
qualities  of  the  humate  of  potash :  moreover,  the  heating  power  of 
this  substance  is  less  than  one-half  that  of  coal.  Whilst,  therafore,  we 
cannot  too  highly  appreciate  the  correctness  of  the  principles  upoa 
which  Dr.  Hutton  sought  to  establish  the  accuracy  of  his  views,  we  are 
compelled  to  differ  widely  from  him  respecting  the  conclusion  he  drew 
from  his  experiments — ^he  never  made  true  coaL  With  such  instances, 
of  erroneous  theory  before  us,  it  may  naturally  be  supposed  that  we 
should  hesitate  to  advance  any  opinion  of  our  own  upon  the  subject ; 
and  indeed  we  are  about  to  recapitulate  a  series  of  undeniable  facts,  all 
tending  in  the  same  direction,  rather  than  dogmatically  to  insist  upoa 
the  conclusion  to  which  they  point-^thus  every  one  will  be  at  liberty 
to  draw  an  inference  for  himself. 

Nature,  in  her  greatest  and  most  powerful  operations,  seems  con* 
stantly  to  employ  the  weakest  and  most  insignificant  forces ;  a  fact  of 
which  we  see  examples  in  the  disintegration  of  the  hardest  rocks  by  the 
expansion  of  thin  filaments  of  water  in  freezing ;  the  production  of 
large  islands  (as  in  the  Pacific  Ocean)  by  insects,  so  small  as  to  be 
almost  invisible ;  the  destruction  of  the  hwrdest  steel  by  the  slow  action 
of  moist  air ;  or,  turning  our  eyes  still  nearer  home,  let  us  look  at  the 
i^imense  cliffs  and  deposits  of  chalk  everywhere  to  be  found  in  the 
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iouliheni  parts  of  this  island.  Well,  the  celebrated  microBcopist,  Ehren« 
berg,  has  shown,  by  covering  a  portion  of  this  chalk  with  Canadian 
balaaoiy  and  then  exposing  the  chalk  to  a  moderate  heat,  that,  with  the 
aid  of  a  microscope  of  300  diameters,  the  chalk  stands  revealed  as  an 
accumulation  of  shells  belonging  to  the  poljthalamic  class  of  insects : 
some  of  these  shells  are  broken,  but  the  greater  number  .are  whole  ; 
and  the  number  existing  in  a  single  cubic  inch  of  the  chalk  is  between 
one  million  and  one  million  and  a-third ! 

We  are  not,  therefore,  compelled  to  conclude  that  forests  composed 
of  large  trees  w^re  essential  to  the  formation  of  coals,  inasmuch  aS| 
guiding  ourselves  by  the  above  analogies,  it  would  appear  more  probable 
that  some  of  the  smallest  forms  of  vegetable  life  were  employed  for  this 
purpose — an  opinion  in  accordance  with  what  we  see  at  present  in  the 
formation  of  peat.  Again,  we  know  that  the  most  indestructible  com* 
pounds  yielded  by  vegetables  are  of  the  waxy  and  resinous  kinds,  of 
which  we  may  notice  a  remarkable  example  in  common  amber.  This 
substance  has  evidently  flowed  from  a  tree,  as  copal  now  exudes ;  and 
we  see  that  it  has  not  only  preserved  its  own  elements  unaltered,  but 
even  insects  and  the  parts  of  flowers  most  liable  to  decay  have  been 
completely  protected  by  it  for  ages.  Thus,  in  the  cabinet  of  the  Natural 
Hiatory  Society  at  TTpsal,  there  is  a  piece  of  amber  which  encloses  the 
corolla  or  flower  of  a  plant  now  unknown,  but  perfect  and  seemingly 
as  fresh  as  when  first  blown.  If,  therefore,  a  plant  or  vegetable  con. 
taining  wax  or  resin  in  small  quantity  came  to  be  exposed  to  the  de- 
stroying influences  of  time,  air,  and  moisture,  the  probability  is  that 
the  waxy  and  resinous  portions  would  long  outlast  the  woody  fibre,  and 
remain  when,  by  the  production  of  humus,  humic  add,  Ac,  the  rest  of 
the  vegetable  had  entirely  disappeared. 

The  quantity  of  waxy,  fatty,  or  resinous  matter  contained  in  vegetables 
is,  moreover,  much  larger  than  is  generally  supposed,  and  in  the  case  of 
aquatic  plants  seems  to  be  veiy  considerable  indeed,  more  especially 
amongst  the  daas  cryptogamiie.  There  is  no  doubt  a  providential  ar- 
rangement here,  without  which  the  functions  of  this  class  could  not  be 
discbai^d,  standing  as  it  does  in  the  very  lowest  part  of  the  scale  of 
vegetable  life,  and  consequently  requiring  some  additional  provision. 
According  to  the  latest  researches  of  Messrs.  Dumas  and  Fayen  upon 
a  great  variety  of  vegetables,  hay  and  dried  lucerne  contain,  the  former 
from  2  to  4  per  cent.,  and  the  latter  3i  per  cent.,  of  fatty  matter ;  but 
even  the  highest  of  these  is  much  inferior  to  that  aflbrded  by  the  ordi* 
nary  alpine  plants  which  grow  in  bogs  and  damp  elevated  situations, 
for  we  have  extracted  as  much  as  7  per  cent,  of  greasy  or  resinous 
matter  from  the  dried  Leaves  of  these  plants  by  the  action  of  chloroform 
and  »ther.    It  is  known,  too,  that  aquatic  birds  and  amphibious  animals 
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secrete  upon  their  outer  surfaces  a  large  amount  of  oily  matter,  which 
has  the  effect  of  protecting  them  from  the  action  of  the  water  in  which 
they  find  their  food;  and  something  of  the  same  kind  evidently  holds  good 
with  respecttomany  vegetables, hothterrestrial  and  aquatic.  Thus, plants 
with  large  leaves,  such  as  the  common  cabbage,  secrete  a  waxy  matter 
that,  by  interdicting  capillary  attraction,  prevents  their  being  bom^ 
down  under  heavy  falls  of  rain,  which  not  unfrequently  saturate  and 
destroy  meadow  grass.  The  leaf  of  the  common  water-cress,  though  of 
the  same  natural  order  as  that  of  the  radish,  exhibits  a  striking  contrast 
when  both  are  kept  immersed  for  a  few  hours  in  water ;  and  hence  it 
need  not  surprise  us  if  we  find,  as  is  really  the  case,  that  the  minute 
mosses,  lichens,  and  other  cryptogaminous  plants  which  grow  in  watery 
situations,  are  able  to  cover  themselves  with  a  waterproof  secretion 
which  protects  their  delicate  conformation  from  the  dangers  that 
surround  them.  Moreover,  as  these  plants  possess  little  or  no  internal 
Substance,  but  consist  almost  wholly  of  surface,  it  follows  that 
this  waterproof  composition  must  form  a  considerable  part  of  the 
weight  of  the  dried  plant ;  and,  for  the  same  reason,  we  might  expect^ 
t»  a  general  rule,  more  waxy  or  resinous  matter  in  endogenous  plants 
than  in  those  of  the  exogenous  kind — facts  capable  of  easy  demonstration. 
Again,  coals,  when  distilled,  are  found  to  afford  products  which  vary 
with  the  nature  of  the  coal,  and  are  sometimes  of  a  waxy  or  fatty 
quality  and  sometimes  resinous :  thus  the  canal  coals  of  the  south  of 
Scotland — and  more  particularly  the  Boghead,  Gapeldrae  and  Wemys 
coals — yield  compounds  of  the  former  kind,  whilst  the  common  bitu- 
minous coals  of  the  Newcastle  and  Durham  district  give  products  of  the 
latter  description— the  Wigan  canal  coal  affording  a  mixture  of  these. 
If,  now,  we  call  to  mind  the  easy  destructibility  of  the  woody  part  of 
plants  compared  with  the  great  resisting  power  of  their  waxy  and 
resinous  portions — if  we  observe  with  care  what  is  now  going  on  before 
oUr  eyes  in  peat  bogs,  where  the  humus  and  humic  acid,  being 
dissolved  by  the  water,  are  carrying  away  the  woody  part  and 
leaving  the  waxy — if  we  notice  the  vegetable  impressions  existing 
in  the  coal  strata,  and  examine  attentively  the  different  kinds  of 
products  obtained  by  distilling  difi^erent  kinds  of  coals — ^and,  lastly, 
if  we  consider  the  great  heating  power  of  ooid  as  compared 
with  any  kind  of  dried  vegetable  matter  whatever,  we  shall  find  bur- 
selves  drawn  very  forcibly  to  the  opinion  that  the  enormous  masses  of 
this  mineral  now  existing  in  our  coal  measures  owed  their  origin 
to  the  waterproof  covering  of  plants  which  probably  vegetated  in  a 
warm  and  humid  atmosphere,  and,  therefore,  grew  and  decayed  wiA 
great  rapidity —  the  humus  from  one  crop  constituting  the  food  of  a 
subsequent  and  perhaps  different  species. 
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So  far  as  can  be  determined  by  microscopical  examination,  none  of 
the  plants  indicated — hj  inspecting  the  remains  of  those  in  the  coal 
formation — ^now  exist ;  consequently,  we  may  regard  the  formation  of 
true  coal  as  finished,  and  but  imperfectly  represented  by  our  present 
lignite  and  peat  deposits.  As  regards  the  formation  of  true  coal,  it  is 
not  difficult  to  conceive  that  small  aquatic  plants  may  have  flourished 
on  the  surface  of  lakes,  and  afterwards  fallen — in  succession,  day 
after  day  and  year  after  year — to  the  bottom,  where  they  have 
accumulated  until  the  occurrence  of  a  flood  or  convulsion  has 
covered  them  with  a  layer  of  the  disintegrated  debris  of  the  primary 
rocks — such  as  granite  and  lelspar — in  the  form  of  clay  slate  or 
fire  clay,  as  we  now  find  them;  and  such  an  accumulation  may 
represent  what  is  termed  a  seam  of  coal,  the  thickness  of  which 
would  be  in  proportion  to  the  rapidity  and  duration  of  the  accu* 
mulated  deposit;  whilst  a  series  of  accumulations  and  coverings, 
by  gradually  filling  up  the  lake,  may  be  supposed  to  have  originated 
a  coal  basin  or  formation,  the  coals  contained  in  which  might  be  of 
very  diilerent  qualities,  not  only  as  between  the  various  seams,  but  in 
respect  to  diifereut  parts  of  the  same  seam,  as  we  now  find  them. 
Moreover,  it  must  be  borne  in  miiid  that  at  this  epoch  of  the  earth's 
existence  there  were  positively  none  of  the  tertiary  and  diluvial  deposits 
so  essential  to  the  growth  of  large  exogenous  trees,  whose  roota 
require  a  deep  soil  for  their  development  and  for  the  support  of  their 
wide-spread,  heavy  branches  and  twigs  ;  nor  are  the  coal  measures  ever 
foundassociatedwith  such  depositSybut  resting  upon  the  transition  series, 
and  sometimes  below  even  the  old  red  sandstone  and  magnesiau  limestone. 

Thus,  then,  we  have  an  arrangement  of  the  known  facts  connected 
with  the  history  of  coal ;  and  if  the  conclusion  which  we  have  ventured 
to  propose  be  correct,  it  will  only  prove  another  instance  of  the  well- 
known  disposition  of  Nature  to  perform  her  greatest  works  by  what 
appears  to  us  the  mo^tt  insiguificaut  and  unlikely  means.  If,  however, 
our  surmise  (for  it  is  no  more)  be  wrong,  we  have  the  consolation  of 
thinking  that  it  may  assist  in  revealing  the  truth ;  and  it  certainly 
agrees  with  a  fact  which  may  be  noticed  every  day — ^viz.,  that 
even  single  leaves  of  plants  are  to  be  found  in  the  strata  surround- 
ing the  coal  measures  perfectly  converted  into  coal,  although  far 
removed  from  every  efi'ect  of  fermentation ;  and,  what  is  still  more 
deserving  of  notice,  the  coal  of  these  leaves  is  generally  of  a  diflerent 
kind  to  that  of  the  coal  to  which  they  are  attached :  thus  the  coal  of 
the  leaves  of  sigillaria  in  the  Boghead  coal  is  not  canal,  but  common 
bituminous  coal — ^as  if  the  waterproof  covering  of  the  sigillaria  plant 
had  been  of  a  resinous  nature  ;  whilst  that  of  the  plants  which  generated 

the  coal  itself  was  waxy. 

fTo  be  coniiuued.J 
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To  Edward  Beanes,  of  ArgylUttreet,  and  Cokbad  William  Fihzbl, 
of  Bristol,  for  improvements  in  sugar  boiling. — [Dated  5th  May, 
1864.] 

Tni8  invention  consiats  in  the  use  of  hot  water  at,  or  as  near  as  may 
be,  to  the  boiling  point,  or  of  very  low  pressure  steam,  for  boiling 
sugar  in  vacuum  pans. 

Hitherto,  for  such  purposes,  steam  has  been  used  at  temperatures  of 
225°  Fahr.  and  upwards,  equal  to  a  pressure  of  4i  lbs.  aud  upwards, 
whereby  there  has  always  been  more  or  less  carbonization,  and  con- 
sequently colouring  of  the  sugar;  for  it  has  hitherto  been  deemed 
necessary  to  use  steam  of  such  high  temperatures  in  such  process  in 
order  that  sufficient  heat  may  be  obtained  throughout  and  at  the  end 
of  the  worm  or  tubes  used  in  such  vacuum  pans,  to  cause  the  proper 
evaporation  of  the  sjrup  or  liquor. 

Now  the  present  mvention  consists  in  using  hot  water  continuously 
kept  at,  or  as  near  as  may  be,  the  boiling  point ;  or  steam  at  a  tempera- 
ture not  exceeding  215*'  Ei^r.,  or  at  a  pressure  not  exceeding  l(  lbs. 
to  the  square  inch,  or  as  near  to  such  temperature  and  pressure  as  it 
can  be  kept  in  practice  so  as  to  boil  the  syrup  or  liquor  without  car« 
bonization.  To  effect  this  object,  the  patentees  dispense  with  the  use 
of  the  vacuum  pan  with  such  worms,  and  employ  a  tubular  vacuum 
pan,  reducing  the  length  of  the  tubes  therein,  and  increasing  at  the 
same  time  the  number  of  tubes  according  to  the  evaporating  sur&ce 
required ;  so  that  it  will  only  be  necessary  for  the  heating  thereof  to 
use  hot  water  or  steam  at  a  temperature  oelow  the  carbonizing  point 
of  saccharine  syrups ;  while,  from  the  shortness  of  the  tubes  in  the 
pan,  the  water  or  steam  will  continue  sufficiently  hot  during  its  passage 
through  such  tubes,  so  as  to  be  perfectly  effective  for  the  purpose  of 
boiling  the  saccharine  liquids,  and  causing  the  proper  evapioration 
throughout  the  pan  without  causing  any  carbonization  and  colouring 
of  the  sugar. 


To  JoBSPH  Fbxehak,  Edward  Oracr  Fbeshait,  and  Charles  Hbkbt 
Preehak,  of  Bridge-road,  BaUersea^for  improvemente  in  treaiing  oil 
and  spirit  varnishes,  and  also  drying  oils  and  turpentine,  in  order  to 
hleack  and  otherwise  improve  the  same, —  [Dated  19th  May,  1864.1 

Ik  order  to  improve  the  color  and  quality  of  oil  varnishes,  which  consist 
principally  of  gums  dissolved  in  drying  oils,  the  patentees  place  them  in 
a  close  vessel,  which  they  partially  nil  with  the  varnish,  and  the  remaining 
space  in  the  vessel  they  nil  entirely  with  oxygen  gas.  By  rotating  the 
vessel  the  varnish  is  agitated  with  the  gas,  or,  by  other  means,  varnish 
may  be  |;>rought  into  intimate  contact  with  pure  or  nearly  pure  oxygen 
gas.  Before  treating  the  varnish  in  this  manner,  it  shoula  be  allowed' 
to  get  perfectly  dear  and  fine,  by  standing  for  two  or  three  months, 
until  the  driers  used  in  making  the  vamisli  are  entirely  deposited.  In 
this  manner  the  color  of  the  varnish  in  in  part  discharged,  and  its 
quality  is  in  other  respects  improved.     Spirit  varnish,  and  also  linseed 
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oil,  boiled  linseed  oil,  and  other  drying  oils  and  turpentine,  may  be 
Bimilarlj  bleached  and  improved  in  quality.  By  preference,  a  cylindrical 
vessel  on  axes  is  used,  into  which  the  material  is  to  be  introduced,  and 
the  vessel  is  to  be  closed  air-tight.  The  atmospheric  air  is  to  be  re- 
moved by  air  pump  or  otherwise,  and  the  remainder  of  the  space  filled 
with  oxygen  gas.  The  vessel,  or  the  material  therein,  is  to  be  i^^tated 
^U  the  oxygen  gas  is  absorbed,  when  a  further  quantity  of  gas  is  to  be 
introduced,  till  the  degree  of  color  desired  has  been  obtained,  or  the 
material  wQl  no  longer  absorb  the  gas. 


To  Thoxas   Dunletie,  of  Dublin^  and  John  Joxes,  of  Liverpool^ 
for  improvemetUs  in  metallic  alloys  — [Dated  19th  May,  1864.] 

This  invention  relates  to  the  production  of  a  new  metallic  alloy  to  be 
employed  for  the  bearings  of  snafts  or  frictional  surfiices  in  machinery, 
"rolling  stock,"  Ac. 

Tiie  improvements  consist  in  the  combination  and  use  of  spelter  aild 
block  tin,  to  which  is  added  a  small  quantity  of  copner  and  a  small 
amount  of  antimony,  and  the  mode  of  combining  tne  above  in  the 
melting  pot  is  as  follows : — 

First,  take  four  ounces  of  copper,  melting  or  fiising  it  in  any  ordi- 
nary crucible.  When  fused,  add  16  ounces  of  block  tin,  and  1  ounce 
of  antimony ;  and  when  the  whole  are  melted  together,  pour  the  com- 
pound out  into  a  mould.  Then  melt  in  a  separate  vessel  128  ounces 
of  spelter,  together  with  96  ounces  of  block  tin,  and  when  both  are 
fused,  add  the  above  ingot  of  copper,  tin,  and  antimony,  and  fuse  alto- 
gether :  when  properly  fused  in  these  proportions,  or  thereabouts,  the 
alloy  is  complete.  The  chief  features  of  tnis  alloy  are  great  durability, 
and  its  low  temperature  when  under  the  heating  influence  of  friction. 

The  component  parts  being  16  lbs.  of  block  tin,  18  lbs.  of  spelter, 
8  ounces  of  copper,  and  2  ounces  of  antimony ;  take  the  8  ounces  of  cop- 
per, and  add  thereto  the  2  ounces  of  antimony,  and  fuse  them  together : 
then  add  double  the  quantity  of  block  tin,  and  when  mixed  pour  out  into 
an  ingot  mould ;  then  melt  the  18  lbs.  of  spelter,  and  add  thereto  the 
remaining  portion  of  the  block  tin,  and  when  these  are  fused  and  well 
mixed,  add  the  ingot  previously  made  thereto.  For  lining  bearing, 
journals,  Ac,  the  bearing  is  to  be  tinned,  in  the  ordinary  method,  with 
block  tin  and  sal-ammoniac.  The  improved  lining  alloy  is  then 
gradually  fused,  and  the  beanng  heatod,  until  it  will  fuse  a  solid  strip 
of  the  alloy.  A  heated  shaft,  or  mandril,  is  then  enclosed  in  the  bear- 
ing and  mould,  and  the  alloy  poured  in  between  the  bearing  and  the 
shaft,  where  it  remains  until  it  hardens ;  the  bearing  is  then  taken 
from  the  moidd  lined  with  the  alloy. 

The  patentees  claim,  "  the  novel  combination  and  use  of  the  afore- 
said materials  to  form  an  improved  metallic  alloy  for  lining  or  covering 
frictional  surfaces,  as  hereinbefore  described  and  set  forth." 
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lb  Oeobos  HoMFBAT,  of  Halewwen,  WoreetterMhire,  for  improvements 
in  the  mode  of  making  or  forming  the  linke  of  iron  or  steel  chaine^  chain 
cables^  shackles,  couplings^  or  part  of  the  same^  and  for  machinery  to 
he  used  therein.^[DAteA  19th  May,  1864.] 

The  patentee  takes  bars  of  iron  or  steel,  either  hot,  direct  from  the 
rolls,  or  cold,  and  coils  them  upon  a  mandril  or  bar  of  such  a  shape, 
and  distributed  upon  the  manaril  or  bar  in  such  a  manner,  that  the 
coils,  when  cut  into  pieces,  shall  form  links  of  the  required  sha^  and 
size ;  and  having  scarfed,  or  spliced,  or  other  joints  used  bv  chain  and 
chain-cable  makers,  and  with  sufficient  openings  between  the  joints  to 
allow  of  their  being  linked  together  and  closed  up  before  being  welded ; 
he  also  cuts  the  coils  and  links  the  pieces  together,  and  closes  up  the 
joints  bj  machinery. 

This  machineiy  consists  of  a  mandril  of  the  shape  of  the  link  re- 
quired, fixed  into  a  headstock  having  driving  gear,  speed  wheels,  and 
reversing  and  stoppin^^  motion.  A  collar,  turning  in  a  carriage,  is  fitted 
upon  the  mandril,  and  is  made  to  slide  upon  the  bed  from  eod  to  end 
of  the  mandril,  to  cUscharge  the  coil.  The  end  of  the  mandril,  oppo- 
site the  headstock,  is  supported  by  a  carriage,  which  is  made  to  slide 
out  and  fall  out  of  the  way,  to  allow  the  coil  to  pass  on  to  a  bar  con- 
nected with  the  shears  or  saw.  A  tool,  fitted  into  a  rest  or  saddle,  is 
made  to  slide  from  end  to  end  of  the  mandril,  to  give  direction  to  the 
bar  of  metal  and  regulate  the  pitch  of  the  coil. 

A  sliding  collar  and  carriage  is  also  carried  upon  the  sliding  rest  or 
saddle,  when  required,  to  prevent  the  mandril  from  springing  during 
the  process  of  cooling. 

To  Jamss  Wbbsteb,  of  Birmingham,  for  improvements  in  the  preparo' 
tion  of  paints  or  varnishes. — [Dated  8th  February,  1864.] 

The  object  of  this  invention  is  to  prepare  paints  and  varnishes  that 
possess  the  important  properties  of  drying  quickly  and  being  im- 
pervious to  most  acids,  the  latter  property  rendering  the  paints  or 
varnishes  particularly  suitable  for  covering  metals  and  protecting  them 
from  oxidation. 

In  carrying  out  this  invention,  a  mixture,  composed  of  asphaltum, 
rosin,  and  boiled  oil,  is  used,  as  a  vehicle  for  applying  the  pigment  to 
be  presently  described,  or  for  combining,  with  any  ordinary  pigment, 
to  produce  an  anti-corrosive  paint  or  varnish.  This  mixture,  or  vehicle, 
is  prepared  in  the  following  manner,  the  proportions  given  being  pre- 
ferred : — ^Take  two  parts,  by  weight,  of  asphaltum  (by  preference  the 
solid  residuum  from  the  distillation  of  gas  tar),  and  reduce  the  same 
to  a  fluid  state,  by  submitting  it  to  heat  in  an  iron  vessel.  When  well 
melted,  add  thereto  three  parts,  by  weight,  of  rosin  (by  preference 
black  rosin),  applying  it  in  small  quantities  at  a  time, — continuing  the 
heat,  and  stirring  occasionally,  until  the  whole  is  melted  and  well 
combined ;  then  luid  to  the  mixture  six  parts,  by  weight,  of  boiled  oil, 
in  small  quantities  at  a  time,  and  stir,  as  before,  until  the  whole  is 
well  mixed.     This  liquid  compound  is  called  mixture  No.  1. 

The  pigment  called  mixture  No.  2  is  made  as  follows : — Take  of  car-^ 
bonate  of  copper  (carbonate  of  the  protoxide  preferred)  seven  parts/ 
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by  weight,  and  of  oxide  of  zinc  (by  preference  precipitated  oxide), 
three  parte,  by  weight,  and  grind  them  well  together  in  a  small  quan- 
ti^  of  turpentine  or  mineral  naphtha,  in  the  ordinary  way  of  grinding 
colours. 

In  preparing  the  anti.corro8ive  paint  or  Tarnish,  take  of  mixture 
No,  1  eleven  parts,  by  weight,  and  combine  it  well  with  twelve  parts, 
by  weight,  of  mixture  No.  2,  or  with  any  other  ground  pigment  that 
may  be  preferred ;  and  then  add  three  parts,  by  weight,  of  mineral 
naphtha  or  turpentine,  or  other  suitable  spirit :  reduce  the  paint  or 
varnish  to  the  requisite  fluidity  for  working  easily  with  the  brush. 
This  naint  or  varnish,  when  applied  to  metal  surfaces,  will  dry  quickly, 
and  tne  application  of  two  coats  will  effectively  protect  the  painted 
sur&ce  from  the  action  of  moisture  and  even  of  muriatic  acid. 

The  patentee  claims,  "  the  use,  in  combination,  of  asphaltum  and 
boiled  oil  in  the  preparation  of  paints  and  varnishes,  as  above  de* 
scribed." 


To  William  Edwabd  Newtok,  of  66,  Chancery-lane^  for  an  improved 
process  for  cleansing  or  cl^nrifying  impure  water, --being  a  communis 
eo^itw.— [Dated  7th  July,  1864.] 

This  invention  relates  to  the  purifying  of  impure  river  or  other  water 
by  means  of  a  simple  chemical  process,  whereby  organic  and  other  impu- 
rities contained  in  the  water  will  be  precipitated,  and  may  then  bo 
collected  and  removed. 

The  chemical  agent  it  is  proposed  to  employ  to  effect  this  object  is  a 
solution  of  the  neutral  sulphate  of  peroxide  of  iron  (Fe,,  Og,  +  3  SOj), 
which  is  to  be  added,  in  a  very  diluted  state,  to  the  water  intended  to 
be  operated  upon. 

The  proportion  in  which  the  solution  of  neutral  sulphate  is  to  be 
added  to  the  water,  for  the  purpose  of  the  invention,  must  be  deter- 
mined by  the  amount  of  the  impurity  contained  therein.  The  suitable 
proportions  must  therefore  be  ascertained,  by  careful  experiment  car- 
riea  on  from  time  to  time,  if  it  should  be  found  that  the  impurity  of 
the  water  varies. 

The  patentee  remarks,  that  the  addition  of  more  or  less  of  the  neu- 
tral sulphate  will  not  materially  affect  the  process  beyond  the  evident 
fact  that  too  dilute  a  solution  of  the  salt  would  probably  either  leave 
some  of  the  impurities  in  the  water  or  the  purifying  process  would  go 
on  too  slowly.  On  the  other  hand,  too  strong  a  solution  would  be 
more  costly  than  would  be  necessary  for  the  complete  success  of  the 
process. 

The  water  to  be  purified  may  be  run  into  a  tank  or  reservoir,  and 
the  solution  of  neutral  sulphate  added  thereto  as  it  runs  in,  so  that 
the  solution  may  be  well  mixed  with  the  water  to  be  purified.  A  short 
time  after  the  neutral  sulphate  is  added  to  the  impure  water,  it  becomes 
decomposed,  and  forms,  with  some  of  the  impurities  contained  in  the 
water,  a  basic  salt,  which  is  insoluble  in  water. 

The  solid  and  insoluble  particles  of  this  new  salt  are  precipitated, 
and,  together  with  the  impurities  contained  in  the  water,  form  a  sedi- 
mentary deposit,  from  which  the  purified  water  may  be  allowed  to  run 
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off,  leaving  bebind  the  sedimentary  deposit  in  the  tank  or  reservoir. 
A  repetition  of  this  precipitation  process  on  other  bo'Jies  of  water 
which  may  be  run  into  the  same  tank  or  reservoir  will  cause  addi- 
tional deposits,  which,  when  they  have  been  allowed  to  accumulate  to 
a  suflScient  depth  in  the  reservoir,  may  be  collected,  and  removed  from 
the  reservoir  from  time  to  time. 

The  patentee  claims,  "  cleansing  or  clarifying  impure  water,  by  the 
addition  thereto  of  a  solution  of  the  neutral  sulphate  of  the  peroxide 
of  iron  in  any  suitable  proportion,  as  herein  set  forth." 


To  Jakes  Baowiairo,  of  Orosvenor-road,  JPimlico,  for  improvements 
applicable  to  street  and  other  lamps  or  lanterns.  —  [Dated  18th  May, 

1864.] 

This  invention  relates  to  an  improved  mode  of  utilizing  those  rays  of 
light  which  radiate  upwards  from  the  burner  of  street  lamps,  and  thereby 
become  lost.  The  object  is  effected  by  adapting  to  the  lamp  or  lantern 
reflecting  sur&ces,  arranged  in  such  a  manner  that  all  or  a  greater 
portion  of  those  rays  of  light  which  radiate  upwards  are  made  to  fall 
upon  the  reflecting  surfaces,  and  are  thereby  thrown  downwards  or 
in  a  horizontal  direction,  so  that  the  rays  of  Ught  may  be  dispersed  in 
the  direction  where  they  will  be  required. 

The  figure  in  Plate  YIII.  is  an  elevation  of  a  common  street  lamp  with 
the  improvements  adapted  thereto.  It  will  be  seen  that  two  distinct 
and  separate  reflectors  are  used  in  combination,  and  that  the  reflecting 
surfaces  are  arranged  at  an  angle  of  about  45  degrees  to  the  ground. 
One  of  the  reflectors  a,  a,  is  to  be  placed  outside  the  lantern  above  the 
light,  so  that  the  rays,  when  they  strike  the  reflecting  surface,  may  be 
reflected  downwards  to  a  considerable  distance  from  the  burner,  and 
also  on  to  another  reflector  h,  which  is  placed  inside  the  lamp  ;  and  the 
burner  e,  passes  up  through  it,  and  is  so  adjusted  that  a  portion  of  the 
rays  of  Ught  from  the  burner  strike  on  the  outside  surface  of  the  re- 
flector h,  and  a  portion  on  the  inside  surface  of  the  same  reflector. 
Both  sides  of  the  reflector  5,  are  therefore  utilized :  the  under  side 
will  throw  or  reflect  the  light  at  an  acute  angle  to  the  ground,  while 
the  upper  side  of  the  inside  reflector  will  throw  some  of  the  rays  up  on 
to  the  surface  of  the  upper  reflector  outside  the  lamp ;  and  this  reflector 
will  throw  them  back  towards  the  earth,  but  at  an  acute  angle^  as  before 
mentioned,  or  nearly  in  a  horizontal  line,  so  that  the  Ught  from  all  the 
reflecting  surfaces  will  be  dispersed  and  thrown  in  the  direction  where 
it  is  required,  instead  of  being  lost,  as  is  now  the  case.  It  will  be  seen 
that  the  inner  surfaces  of  the  external  reflector  a,  a,  are  prevented,  by 
means  of  the  comer  pieces  «,  e,  and  flanges  d^  d^  above,  from  resting  on 
and  being  sullied  or  dirtied  by  coming  in  contact  with  the  glass.  The 
internal  reflector  5,  is  also  provided  with  a  vertical  flange,  which  wiU 
raise  it  up  above  the  level  of  the  frame  of  the  lantern. 

The  patentee  claims,  **  the  mode  herein  set  forth  of  adapting  reflecting 
surfaces  to  lamps  or  lanterns,  for  the  purpose  of  intercepting  those  rays 
of  light  which  would  otherwise  become  lost  or  useless,  and  throwing 
them  downwards,  or  in  a  horizontal  or  nearly  horizontal  direction.*' 
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2b  Jacob  Skibsr^  Jim.,  of  Cheat  GarteT'lane,  City^far  improvement 
in  hreeck-loading  ordnance  and  projeetilea, — [Dated  7tb  April,  1864i.] 

This  iaventioii  relates,  first,  to  cutting  the  hole  to  receive  the  moveable 
breech  piece  or  block.  The  breech  piece  may  have  its  upper  portion 
dispensed  with,  in  order  to  reduce  the  weight  of  the  moveable  breech 
piece,  or  breech  block,  and  render  it  easier  to  manipulate  or  work. 

The  second  part  of  the  invention  consists  in  certoin  arrangements  of 
mechanism  for  opening  and  dosing  the  breech  block. 

In  Plate  YIII.,  fig.  1  is  a  rear  end  view ;  fig.  2  is  a  longitudinal 
section  through  the  line  a,  ft,  c,  d^  of  fig.  1 ;  and  fig.  3  is  a  vertical 
section  through  the  line  0,  f^  of  fig.  2,  of  a  breech-loading  gun,  or 
piece  of  ordnance,  constructed  accordiog  to  the  invention.  A  solid 
arm  or  axle  y,  is  passed  through  the  rear  piirt  of  the  gun  %,  and 
through  a  hole  or  receptacle  in  the  breech  block  m.  The  opposite  end 
of  this  arm  or  axle  y,  rests  in  a  receptacle  in  the  solid  body  of  the 
gun  forward  of  the  breech  block.  This  axle  g,  has  its  largest  diameter 
at  its  rear  e^nd,  where  it  rests  in  the  body  of  the  gun  in  the  rear  of  the 
breech  opening,  and  its  smallest  diameter  is  at  its  forward  end,  which 
rests  in  the  body  of  the  gun  forward  of  the  breech  block,  while  the 
intermediate  j^ortion  »,  which  fills  the  receptacle  for  the  axle  in  the 
breech  block,  is  excentric  to  its  axis.  The  larger  diameter  portion  has 
cut  upon  it  a  male  screw  thread  ^,  of  such  spiral  as  shall  be  equivalent 
to  the  angle  of  the  rear  face  of  the  breech  block.  The  excentric 
portion  t,  of  the  said  axle  contains  a  slot  or  groove  /,  on  its  face, 
parallel  to  its  axis,  which  bites,  or  takes  hold  of,  a  ridge  or  lump  pro- 
vided  in  the  receptacle  for  the  axle  in  the  breech  block  m  \  the  oreech 
block  «»,  is  then  attached  to  this  axle  by  means  of  a  screw  or  screws  », 
or  other  fasteniog.  The  female  screw,  into  which  the  male  screw  on  the 
axle  works,  is  cut  inside  a  cylinder  o,  which  is  secured  firmly  iu  the  solid 
of  the  gun,  rear  of  the  breech  block.  In  small  ordnance  a  full  male 
screw  on  the  axle,  and  the  cylinder  to  receive  the  screw,  are  dispensed 
with,  and  an  angular  groove  merely  is  cut  in  the  axle,  and  a  pin  is 
let  into  it  through  the  body  of  the  gun ;  so  that,  in  turning  the  axle, 
the  angular  groove  on  it  will  impinge  on  the  pin,  and  back  the  breech 
block  as  it  is  lifbed.  It  will  thus  be  perceived,  that  by  giving  the  axle 
one  simple  turn  of  less  than  one-fourth  of  the  circumference,  the 
block  «>,  will  be  lifted,  as  shown  by  the  dotted  lines  in  fig.  3,  and  the 
gun  made  ready  to  load,  and  a  reverse  quarter  turn  of  the  axle  will 
close  the  bore  for  firing,  as  shown  by  the  full  lines  in  the  same  figure; 
while  at  the  same  time  the  breech  block  will  be  lifted,  and  simul- 
taneously cause  its  forward  vertical  face  to  be  freed  from  the  barrel 
face,  and  from  the  face  of  the  gas  check.  A  handle  ^,  is  fitted  to  the 
axle,  to  facilitate  the  turning  of^the  same. 

Hie  third  part  of  the  invention  consists  of  an  improved  gas  check, 
for  preventing  lodgement  of  fire  in  the  chamber  or  bore  of  the 
gun,  from  d^ria  of  a  cartridge  after  discharge.  A  closer  fit  than 
heretofore  obtained  is  given  to  the  forward  face  of  the  gas  check; 
and  it  is  caused  still  to  recede  against  the  face  of  the  breech  block 
on  explosion  of  the  powder  charge.  A  portion  of  its  interior  annular 
face  is  curved  out  in  such  manner  as  to  leave  all  around  the  interior 
&ce  a  recess  or  cavity,  so  that  on  explosion  of  the  powder  charge, 

VOL.  xxr.  2  B 


Digitized  by 


Google 


210  NEWTON'S   LOKDON   JOURNAL   OF  ARTS.  [^JJ^ 


tst« 


the  gas  check  will  not  only  be  driven  back  to  dose  the  breech  joints 
but  any  deposit  of  ignited  debris  from  the  cartridge  envelope  remain- 
ing in  the  chamber  or  bore  will  be  prevented. 

The  fourth  part  of  the  invention  is  as  follows : — The  bolt  o',  fig.  3, 
in  larger-sized  ordnance,  is  made  to  pass  entirely  or  partially  over  and 
across  the  top  edge  of  the  breech  block,  as  shown  in  fig.  3.  Its 
forward  end  enters  a  hole  to  receive  it  in  the  solid  of  the  gun,  in  which 
case  it  woidd  not  be  self-locking  or  latching. 

The  fifth  part  of  the  invention  consists  in  preventing  the  shock  of 
the  explosion  afiecting  injuriously  the  adjustment  or  working  of  the 
breech  block,  or  the  axle,  or  its  fastenings.  For  this  purpose  a  little 
play  is  given  to  both  the  screw  or  fastening  by  which  it  is  attached  to 
the  breech  block  and  the  face  of  the  excentrio^  and  also  the  slot  in  the 
axle  which  forms  the  leverage  by  which  the  breech  block  is  mainly 
lifted ;  the  said  play  of  the  screw  or  fastening,  and  on  the  excentric, 
being  proportioned  the  one  to  the  other,  so  that  when  the  axle  is  turned, 
the  screw  will  cause  the  breech  block  to  recede  precisely  simultaneously 
with  the  excentric,  bearing  on  and  lifting  the  breech  block. 

The  sixth  part  of  the  invention  consists  in  covering  the  opening  for 
the  breech  block,  in  the  solid  outer  surface  of  the  gun,  with  a  copper 
or  other  suitable  metal  lid  or  apron  o,  (fig.  3)  hinged  to  the  gun ;  so 
that  when  the  breech  block  rises,  the  cover  of  the  lid  will  lift,  and  as 
the  breech  block  descends  or  closes,  it  will  shut ;  or  this  lid  or  cover 
may  be  operated  to  open  and  shut  by  an  attachment  r,  fitted  to  the  top 
edge  of  tne  breech  block ;  and  when  the  gun  is  not  in  use,  it  may  be 
fastened  by  a  latch  or  otherwise.  The  space  between  the  lid  and  the 
breech  block  is  sometimes  filled  with  a  block  of  cork  or  wood :'  q,  is  an 
aperture  formed  through  the  lower  portion  of  the  gun,  extending  from 
the  base  of  the  receptacle  for  the  breech  block  to  the  lower  surface  of 
the  gun,  for  the  passage  or  escape  from  the  said  receptacle  of  dust  or 
dirt  that  might  accumulate  there  by  the  continued  opening  and  closing 
of  the  breech  block.  It  is  preferred  to  make  this  aperture  somewhat 
conical — larger  at  bottom  than  at  its  upper  end,  and  as  shown  in 
figs.  2  and  3.  r^  r^  are  small  studs  inserted  at  the  base  of  the  aper- 
ture for  the  breech  block,  on  which  the  said  block  rests  when  closed 
for  firing,  as  shown  in  figs.  2  and  3. 

The  seventh  part  of  the  invention  consists  in  cutting  grooves  into 
the  projectile  along  that  portion  of  its  flanges  which  most  impinge  on 
the  riflings  in  the  bore  of  the  gun.  Into  these  grooves  is  compressed 
a  composition,  made  of  any  suitable  material,  which  shall  form  simply 
a  medium  or  vehicle  to  mix  with  and  retain  or  convey  graphite  in  a 
densely-compressed  form,  and  to  hold  the  said  graphite  firmly  in  place 
in  the  grooves,  and  so  that  the  said  compressed  graphite  composition 
will  have  a  face  very  slightly  elevated  above  the  metal  surface  of  the 
body  of  the  shot  or  projectile.  By  this  means  the  projectile  is  not 
only  prevented  from  too  violently  bearing  or  frictioning  on  the  bore  of 
the  gun,  but  a  highly  anti-attrition  suostance  is  also  provided,  to 
reduce  friction  and  to  aid  in  propelling  projectiles  from  cannon. 

The  patentee  claims,  "First, — ^the  employment  in  breech-loading 
ordnance  of  a  breech  block  for  closing  the  breech  aperture,  constructed 
substantially  in  manner  described.  Secondly, — the  improved  axle,  and 
parts  connected  therewit4],  for  operating  the  opening  and  closing  of  the 


Digitized  by 


Google 


^'Sa!*']  nkwton's  jlonuon  joukkal  of  arts  211 

breech  block,  Bubatantially  as  described.  Third, — the  eraployment  of 
a  bolt  or  piu  for  securing  the  breech  block  in  position,  substantially  as 
described.  Fourth, — the  method  or  methods,  hereiubefore  described, 
of  causing  the  l)reech  block  to  recede,  together  with  the  arrangement 
or  arrangements  for  preventing  the  shock  caused  by  the  explosion  of 
the  charge  from  acting  injuriously  on  the  parts  of  the  gun,  substan- 
tially in  manner  described.  Fifth, — the  employment  of  covers  or 
aprons  for  keeping  dirt  or  grit  from  the  surface  of  the  breech  block, 
constructed  and  acting  substantially  in  manner  described.  Sixth, — 
the  construction  and  employment  of  gas  checks,  substantially  as 
described.  And,  Seventh, — the  application  .to,  or  the  employment  of, 
graphite,  or  of  a  graphitic  composition,  to  grooves  formed  on  the 
surface  of  projectues,  substantially  in  manner  and  for  the  purposes 
described.*' 


Jb  Charles  Augustus  Pbrquson,  the  jrounger,  and  Thomas  Fer- 
orsow,  of  Millwall,  for  improvements  %n  apparatus  for  checking  the 
recoil  of  gun  carriages, — [Dated  8th  April,  1864.] 

Thebs  improvements  relate  to  a  novel  mode  of  constructing  and  working 
duplex  compressors. 

In  Plate  VlII.,  fig.  1  is  a  back  elevation  of  a  gun  carriage  fitted  with 
the  improved  duplex  compressor ;  fig.  2  is  a  plan  view  of  the  same ; 
and  fig.  3  is  a  vertical  section  through  the  compressors  on  the  line  a,  b, 
fig.  2.  a,  fl,  is  the  body  of  the  gun  carriage  ;  b,  b,  the  slides  ;  <?,  <?,  two 
internal  slides  or  ribbons  attached  thereto ;  d,  is  the  upper,  and  0,  the 
lower  compressor  plate ;  ff  two  lon^tudinal  blocks  of  wood,  with  an 
oval  indent  in  their  centres  lined  with  metal ;  y,  is  a  vertical  shaft, 
square  in  the  middle,  with  a  right  and  left-handed  screw  at  top  and 
bottom  ;  A,  is  an  oval  metal  cam,  fitted  on  the  square  of  the  shaft  g  ;  t , 
is  a  forked  and  slotted  lever,  keyed  on  the  top  of  the  shaft  g  ;  A?,  is  a 
■crew,  turning  in  bearings  affixed  to  the  under  side  of  the  gun  carriage ; 
{,  is  a  corresponding  screw  nut,  which  traverses  backward  and  forward 
upon  the  screw  ^hah  k,  when  it  is  made  to  revolve.  Upon  the  top  and 
bottom  of  the  nut  I,  there  are  projecting  horns  or  lugs,  which  work  in 
the  slots  of  the  lever  t.  m,  is  a  wheel  and  handle  for  giving  motion  to 
the  screw  shaft  k.  When  out  of  action,  the  oval  <iam  A,  has  its  longer 
axes  fore  and  aft  of  the  carriage,  and  the  upper  and  lower  compressor 
plates,  as  well  as  the  longitudinal  blocks,  are  out  of  forcible  contact 
with  the  slides  ;  but,  on  turning  the  handle  m,  the  revolution  of  the 
screw  ky  causes  the  nut  I,  to  traverse  from  left  to  right,  carrying  round 
the  lever  »,  and  shaft  y,  which,  by  means  of  the  left  and  right-handed 
Bcrews,  draws  the  two  compressor  plates  i,  and  e,  together ;  and  at  the 
same  time,  by  moving  round  the  oval  cam  A,  forces  the  longitudinal 
blocks /,y^  asunder ;  thus  generating  such  an  amount  of  friction  upon 
the  upper,  inner,  and  under  surfaces  of  the  slides,  as  greatly  retards  the 
recoil  of  the  carriage  when  the  gun  is  fired.  When  the  gun  is  not  of 
very  large  dimensions,  the  screw  and  traversing  nut  ma^  be  dispensed 
with,  and  a  simple  lever  worked  by  a  rope,  used  for  giving  motion  to 
the  compressors,  may  be  employed. 

The  patentees  claim,  ^  the  combination  and  arrangement  of  com- 
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pressora  which  act  upon  the  upper,  inner,  and  under  Burfacea  of  the 
elides,  by  motion  given  to  a  common  centre  by  means  of  a  simple  lever, 
or  by  a  combination  of  mechanical  powers,  substantially  as  described.*^ 


To  Jamxs  Howell,  of  Cock-lane,  for  improvemenU  in  maehineiy  for 
hammering  and  planishing  metal  plateM, — [Dated  9th  April,  1864.] 

This  invention  consists  in  hammering  metal  plates  by  means  of  a 
hammer  pressed  down  on  the  anvil,  and  raisea  after  each  blow  by  a 
spring.  The  fi^rnre  in  Plate  VilL  is  a  side  view  of  the  improved 
machinery,  a,  is  the  foundation  plate,  made  to  carry  the  anvil  block  6, 
the  hollow  column  J,  and  a  rod  n.  The  anvil  c,  is  made  to  fit  the  anvil 
block  hy  and  can  be  removed  or  adjusted  at  pleasure.  In  the  column  d, 
a  metal  guide  «,  is  fitted,  and  is  allowed  to  rise  or  fall ;  and  is  main- 
tained  at  the  required  position  by  the  set  screws  ff  The  bearing  y, 
is  screwed  into  the  gmde  0,  and  is  also  adjusted  bv  the  back  nut  q. 
The  cross  head  A,  is  supported  in  the  bearing  g.  The  shaft  ib,  of  the 
hammer  y,  is  supported  in  the  tube  «,  of  the  cross  head  A,  and  is  securely 
fixed  therein  by  the  set  screws  /,  I,  The  arm  m,  is  provided  with  a  slot 
in  the  end,  through  which  the  rod  n,  passes,  llie  stop  0,  is  moveable, 
being  adjusted  and  fixed  by  a  screw  at  the  requirea  position.  The 
coiled  spring  p,  pressiag  upon  the  arm  m,  raises  the  hammer  y,  from 
the  anvil  c. 


j?b  WiLLiAic  "Weild,  of  Manchester,  for  improvements  in  the  easting  of 
ingots  from  metal  prepared  by  Bessemer^s  process. — [Dated  11th 

HiTHESTO,  in  easting  ingots  from  metal  prepared  by  the  method 
known  as  *'  Bessemer^s  process,*'  the  molten  metal  has  been  received 
in  a  vessel  having  a  valve  at  its  bottom,  which  is  onen  to  allow  the 
metal  to  pass  out  directlpr  into  the  ingot  mould,  whi^  is  placed  in  a 
vertical  position  below  it ;  and  when  the  ingot  mould  is  sufficiently 
filled,  the  valve  is  closed,  to  prevent  any  further  esci^  of  the  metal 
till  the  vessel  is  brought  over  the  next  mould  to  be  filled.  This  system 
has  not  been  found  satisfiictoi^,  as  there  are  difficulties  in  the  working 
of  the  valve,  and  in  discharging  this  molten  metal  directly  into  the 
in|^ot  mould,  owing  to  obstnictions  in  the  valve  orifice ;  and  besides 
this,  the  pressure  of  the  molten  metal,  and  the  distance  it  has  to  fall 
into  the  ingot  mould,  causes  the  metal  to  become  fgtesXlj  agitated,  and 
mixed  with  air  to  such  extent  as  to  make  the  ingot  so  cast  spongy 
and  defective,  so  that  *'  flaws  "  appear  in  articles  afterwards  formed  of 
such  ingots. 

In  onier  to  remove  the  above-mentioned  objections,  the  patentee 
adopts  the  following  arrangements ;  -- 

In  Plate  YII.  is  a  sectional  elevation  of  a  group  of,  say,  six  ingot 
moulds,  placed  round  a  central  ingot  mould,  the  lower  ends  of  all  of 
which  communicate  with  the  central  mould  by  passages  or  gateways 
radiating  from  it.  a,  represents  the  ground  line ;  h,  a  flue  heated  by 
the  products  of  combustion  from  the  waste  heat  of  the  furnaces,  or 
iro(u  a  special  furnace :  (?j  is  a  base  plate  or  slab,  forming  the  top  of 
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the  flue ;  and  in  it6  upper  Biirface  a  central  conical  cavity  is  formed, 
having  six  radiating  branches,  forming  '*  gateways."  These  gateways 
are  lecns  at  the  bottom  than  at  the  top,  so  that  the  metal  left  in  them 
after  each  casting  operation  may  be  easily  withdrawn  from  them.  The 
lower  slab  e,  is  covered  by  another  slab  d,  which  is  kept  central  by  a 
ring  or  lip  c',  round  the  lower  slab  e,  as  shown.  The  upper  slab  d,  fits 
close  to  toe  lower  one  e,  and  covers  the  gateways  t^,  so  as  to  make 
them  close  channels,  open  at  each  end.  The  outside  end  of  each 
channel  or  gateway  communicates  by  means  of  a  hole  d^,  in  the  slab, 
with  the  ingot  moulds  e,  placed  above ;  and  the  inside  end  of  each 
channel  communicates  bv  a  hole  d^,  in  the  slab  with  the  central  ingot 
mould  e.  The  edge  of  tlie  npper  slab  d,  is  toothed  for  a  short  extent, 
and  is  made  to  gear  with  a  worm  f,  carried  in  bearings  attached  to,  or 
formed  upon,  the  lower  slab  <?.  This  worm  can  be  rotated  either  way 
by  means  of  a  handle,  to  which  a  reversible  pawl  is  jointed,  so  as  to 
act  upon  a  toothed  wheel,  fixed  on  the  worm  shaft.  By  giving  rotatory 
motion  to  the  upper  sLib  J,  the  communication  between  the  radiatine 
gateways  c^,  and  the  ingot  moulds  e,  can  be  readily  cut  off.  The  centnu 
mgot  mould  is  made  nigher  than  those  surrounding  it,  so  as  to  give 
sufficient  "head*'  of  molten  metal  to  overcome  the  resistance  to 
the  passage  of  the  molten  metal  through  the  gateways.  When  the 
casting  operation  is  to  be  performed,  the  gateways  and  ingot  moulds 
are  coated  with  clay  wash,  in  the  usual  manner,  the  upper  slab  d,  is 
adjusted  over  the  gateways  c\  and  the  ingot  motdds  e,  are  fixed  in 
their  places ;  and  assuming  that  the  sLibs  and  ingot  moulds  are  suffi- 
ciently heated,  the  molten  metal  is  brought,  by  a  ladle  with  a  valve  in 
its  bottom,  over  the  central  ingot  mould.  The  metal  is  allowed  to 
descend  into  this  mould,  when  it  passes  through  the  bottom,  along  the 
gateways  ^,  and  simultaneously  rises  in  all  the  ingot  moulds,  except 
that  it  maintains  a  higher  level  in  the  central  mould.  When  the 
outside  moulds  are  filled,  the  upper  slab  d,  is  moved  by  means  of  the 
screw  or  worm  f,  and  this  simultaneously  cuts  or  separates  the  molten 
metal  in  the  outside  holes  d^,  in  the  upper  slab  d,  firom  their  gateways 
in  the  lower  slab  c ;  so  that  when  cooled,  the  ingot  and  its  mould  can  be 
readily  removed,  as  the  metal  passing  through  the  slab  d,  will  easily 
withdraw,  being  coned  with  the  larger  end  towards  the  ingot.  The 
central  ingot  is  broken  away  after  it  has  cooled  a  little,  then  the  upper 
slab  J,  is  Ufted  by  a  suitable  crane,  and  the  metal  in  the  gateways  ^, 
is  removed ;  the  gateways  receive  another  wash  of  clay ;  the  upper 
slab  d,  is  replaced  and  aqusted,  when  another  series  of  ingots  may  be 
cast,  and  so  on. 

The  patentee  claims,  ''the  system  or  mode  of  casting  ingots  of 
metal  (prepared  by  the  method  known  as  Bessemer's  process),  as  here- 
inbefore described ;  also  the  formation  of  gateways  in  metal  slabs,  the 
heating  of  such  slabs  by  flues,  and  the  separation  of  the  molten  metal  in 
the  ingot  moulds  from  that  in  the  gateways,  by  slidiuff  the  upper 
slab  in  casting  ingots  of  metal,  substantially  as  hereinbetore 
described." 
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To  WiLLiAji:  Edwabd  Gedoe,  of  WelUngton-ttreet,  Slrond^for  iui- 
proved  apparcOus  for  nfting  or  iorting  eereaUy — being  a  communiea- 
/WW.— [Bated  16tli  April,  1864.] 

The  figure  in  Plate  VII.  shows,  in  sectional  elevation,  the  improved 
apparatus  for  sorting  cereals,  i,  is  the  hopper,  which  receives  the 
grain  to  be  sifted,  and  has  the  end  of  the  spout  of  the  hopper  sus- 

S ended  at  m  ;  2,  is  a  fan  or  ventilator,  blowing  away  the  light  bodies 
uring  the  fall  of  the  grain ;  s,  first  tray  of  the  sifter,  made  of  sheet 
iron,  cut  out  so  as  to  permit  the  small  seeds  to  escape  on  to  a  double 
bottom  of  sheet  iron  without  cuts  or  holes ;  4,  second  tray,  inclined  in 
an  opposite  direction  to  the  fii^t,  also  of  sheet  iron,  but  with  larger 
cuts  or  holes,  and  furnished  with  a  double  bottom  like  the  first; 
A,  A,  openings,  which  throw  aside  the  siftings  received  by  the  double 
bottoms  ;  5,  third  tray,  inclined  in  a  direction  opposed  to  that  of  the 
second,  and  parallel  to  that  of  the  first  tray,  also  of  sheet  iron,  and 
cut  with  round  and  elongated  holes,  larger  than  the  preceding.  The 
siftings  of  this  last  tray  fall  on  the  floor,  so  that  the  corn  which 
escapes  from  the  hopper  slides  successively  on  each  of  the  three 
inclined  trays,  and  comes  out  at  the  bottom  freed  from  bad  seeds  and 
small  grain.  This  improved  sifter,  which  consists  of  three  trays  tied 
by  two  diagonal  cross  pieces,  suspended  to  four  springs,  is  set  in 
motion  by  a  connecting  rod.  o,  is  a  horizontal  shaft,  provided  with  a 
crank,  to  set  in  motion  the  fan  and  the  sifter  by  small  toothed  gearing. 
The  bodies  larger  than  the  com  are  retainea,  and  slide  on  the  small 
grating,  which  serves  as  a  bottom  to  the  spout  of  the  hopper,  to  be 
thrown  out  at  the  back  of  the  instrument,  s,  is  a  point,  fixed  on  the 
first  tray,  and  acting  on  the  spout  of  the  hopper,  which  it  keeps  in 
motion,  thereby  causing  the  grain  to  fall  into  the  apparatus. 


lb  Heket  Higoins,  of  Salford,  for  improvementi  in  machinery  or 
apparatui  for  cleaning  cotton  from  seede^  and  for  carding  iuei 
material^lBAtei  14th  April,  1864.] 

This  invention  relates,  firstly,  to  that  machine  for  cleaning  cotton 
from  seeds  known  as  the  Macarthy  gin,  and  shown  in  Plate  VII.  at 
figs.  1  and  2.  a,  is  the  driving  shaft,  carrying  a  disc  &,  provided  with 
a  crank  pin  0,  which  actuates  a  connecting  rod  d»  This  rod  is  jointed 
at  e,  to  two  levers  /,  y,  the  latter  of  which  turns  at  its  lower  end  upon 
a  fixed  centre  h,  and  the  former,  at  its  upper  end,  is  connected  to  a 
Bhort  lever  t,  capable  of  vibrating;  loosely  upon  a  shaft  k.  The  lever  t, 
is  formed  upon  a  boss  /,  provided  with  one  naif  m,  of  a  clutch  box,  the 
other  half  n,  of  which  is  mounted  upon  the  shaft  k,  with  a  groove  and 
feather,  so  as  to  turn  that  shaft  when  caused  to  vibrate.  The  usual 
vibrating  blade  is  shown  at  0,  carried  by  arms,  which  are  formed  upon 
the  shaft  k ;  and  these  arms  also  support  the  grid  p,  through  which 
the  detached  seeds  fall.  It  therefore  follows  that  the  blade  0,  and 
grid  p,  vibrate  together  during  the  operation  of  the  machine.  The 
fixed  blade  is  at  q,  carried  as  usual  by  a  stationary  part  of  the  framing, 
but  which  is  not  shown ;  and  the  roller  is  at  r,  driven  by  gearing  from 
the  shaft  a.     In  contact  with  the  half  n,  of  the  clutch  box  is  one  end 


Digitized  by 


Google 


'*'!«.•*•]  NEWTON'b    tOKDOK   JOURNAL   OF   AllTS.  215 

of  a  lever  s,  turning  upon  a  fixed  centre  at  t^  and  continuallj  pressed 
towards  the  said  clutch  by  a  spring  t#.  This  lever  *,  is  furnished  with, 
an  arm  t?,  turned  upward,  ana  extending  into  a  slot  formed  in  the 
rod  IP,  which,  at  its  other  end,  is  provided  with  a  fork,  embracing  the 
driving  strap.  On  motion  being  communicated  to  the  driving  strap 
on  a  puUej  on  the  shaft  a,  the  crank  pin  r,  will  force  the  connecting 
rod  d,  to  and  frOj  and  will  thus,  by  acting  on  the  toggle-joint  levers /,y, 
cause  the  lever  t,  to  .vibrate ;  and  this  lever,  being  connected  to  the 
shaft  h^  through  the  medium  of  the  clutch  box  m,  n,  will  impart  the 
required  motion  to  the  reciprocating  blade  o.  Should,  however,  any 
undue  obstruction  to  the  action  of  the  machine  take  place,  then  the 
half  «»,  of  the  clutch  will  force  back  the  other  half  n,  against  the 
resistance  of  the  spring  u,  and  in  so  doing  will  cause  the  lever  «,  to 
turn  upon  its  centre,  and  carrj  forward  the  rod  w^  which,  by  means  of 
the  fork  thereon,  will  shift  the  driving  shaft  on  to  the  loose  pulley. 
By  the  employment  of  the  toggle  joints  f,  and  y,  and  connecting 
rod  J,  the  joint  e,  is  caused  by  the  crank  pin  c,  to  pass  to  and  fro  on 
each  side  of  the  centre  line,  and  there  will  therefore  be  two  vibrations 
of  the  lever  »,  and  blade  o,  for  each  revolution  of  the  shaft  a.  It  will 
be  observed,  that  the  relative  positions  of  the  fixed  and  reciprocating 
blades,  and  the  moveable  grid,  form  a  trough  or  hopper,  and  the  materisd 
being  thrown  into  this,  falls,  by  reason  of  the  disposition  of  parts 
shown,  into  a  favourable  situation  for  being  immediately  operated 
upon. 

The  second  part  of  the  invention  is  shown  at  fig.  3,  in  which  a,  is  a 
roller  of  a  carding  engine,  the  clothing  h,  of  which,  as  usual,  does  not 
extend  to  the  ends  of  the  said  roller.  At  c,  is  a  disc,  provided  with  a 
boss,  through  which  the  axle  of  the  roller  passes,  and  this  boss  is 
made  fast  to  the  framework,  so  as  to  render  the  disc  c,  stationary. 
Extending  from  the  disc  c,  is  an  annular  flange  ^,  surrounding  the 
roller  a,  and  extending  inward  to  the  termination  of  the  card  clothing. 
As  the  roller  a,  revolves,  the  flange  d,  remains  stationary,  and  forms  a 
shield,  for  preventing  the  material  under  operation  from  passing  off 
endways. 

The  patentee  claims,  "  Firstly, — as  applied  to  Macarthy  gins,  the 
employment  of  the  toggle  joints  /,  y,  lor  causing  the  reciprocating 
motion  of  the  blade;  also  driving  the  said  blade,  through  the  medium 
of  two  parts,  held  together  by  a  spring,  or  other  such  yielding  power, 
capable,  when  separated,  of  arresting  the  motion  of  the  machine ; 
abo  the  relative  dispositions  shown  of  the  fixed  and  reciprocating 
blades  and  vibrating  grid.  Secondly, — as  applied  to  the  rollers  of 
carding  engines,  the  use  of  annular  flanges,  for  the  purpose  above  set 
forth." 


To  David  Nevin  ani  William  Coppik,  both  of  Londonderry,  Ireland, 
for  improvements  in  machinery  for  clearing  and  separating  the  woody 
parts  from  thefbrous  portions  of  flax,  hemp,  and  other  like  material, — 
[Dated  3rd  May,  1864-.] 

This  invention  consists,  firstly,  in  gearing  and  driving  the  feed  rollers 
in  such  a  manner  that  the  rollers  may  be  caused  either  to  revolve  in 
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such  a  direction  as  to  feed  the  fibre  forwards,  to  be  Acted  on  by  the 
beaters,  or  may,  at  the  will  of  the  workman,  be  caused  to  revolve  in  the 
opposite  direction  to  move  back  the  fibre ;  and  when  the  rollers  are  re- 
volving in  a  direction  to  feed  the  fibres  forward,  the  rollers  are  caused 
to  revolve  at  a  slower  speed  than  when  revolving  in  the  opposite  di- 
rection, to  move  back  the  fibres. 

,  The  invention  also  consists  in  covering  one  of  the  feed  rollers  with 
an  elastic  material,  by  which  means  the  whole  of  the  layer  of  fibres 
will  be  held  between  the  rollers,  even  though  the  layer  be  of  uneven 
thickness.  The  beaters  for  acting  on  the  fibres  are,  according  to  this 
invention,  formed  in  such  manner  that,  when  one  of  the  beaters  on  one 
of  the  shafts  or  axles  is  acting  on  the  fibrous  materials,  such  materials 
may  rest  against  a  curved  plate  carried  by  the  other  beater  axle ;  so 
that  the  fibrous  material  is  prevented  irom  getting  away  from  the 
beater,  which  is  for  the  time  acting  upon  it  by  means  of  the  curved 
plate  or  guard. 

The  figure  in  Plate  YIII.  is  a  side  view  of  the  improved  machine, 
a,  a,  is  the  framing  of  the  machine ;  b,  5^,  are  two  rotating  axles,  carrying 
the  beaters.  In  this  arrangement,  three  feed  rollers  c,  d,  and  «,  are 
employed,  which  feed  forwara  and  retain  the  layers  of  fibre  to  be  acted 
on  by  the  beaters ;  but  two  or  other  number  of  feed  rollers  may  be 
employed  in  place  thereof.  The  roller  e,  is  covered  with  elastic  material, 
vulcanized  india-rubber  being,  by  preference,  used  for  this  purpose ;  or, 
in  place  of  the  roller  c,  being  covered  with  elastic  material,  either  or 
botn  of  the  other  rollers  may  be  so  coated.  The  thickness  or  depth  of 
the  elastic  coating  should  be  about  i  to  i  inches ;  so  that  even  tnough 
any  of  the  layers  of  fibre  should  vary  very  considerably  in  thickness, 
yet  each  part  of  the  layers  of  fibre  would  be  securely  held  by  the  rollers. 
The  thickness  of  elastic  coating  may  be  obtained  by  employing  a  single 
tube  of  vulcanized  india-rubber  mounted  ou  a  suitable  roUer  or  core  ; 
or  the  roller  or  core  may  be  covered  with  a  number  of  rings  of  india- 
rubber,  placed  side  by  side.  The  rollers  d,  and  e,  are  formed  with  lon- 
gitudinal serrations,  in  order  to  hold  the  flax  more  securely.  The  roller  c, 
has  motion  imparted  to  it  in  the  following  manner : — On  the  axle  of 
the  roller  are  two  bevil  wheels^  and  y ;  the  former  gears  with  a  bevil 
wheel  A,  and  the  latter  with  a  wheel  t,  which  wheels  are  carried  b^  tiie 
upright  shaft  k,  and  are  both  free  to  turn  around  this  shaft :  either 
one  or  other  of  these  wheels  can,  however,  be  made  fast  on  the  shaft 
by  means  of  the  the  sliding  clutch  /,  worked  by  the  lever  P.  The  wheel 
A,  is  of  smaller  diameter  than  the  wheel  t ,  an^  therefore,  the  wheel  A,  is 
made  fiist  with  its  axle  k,  when  it  is  desired  to  feed  a  layer  of  fibre  in- 
wards to  be  acted  on  by  the  beaters.  When  the  layer  of  fibres  is  to  be 
withdrawn  from  being  acted  on  by  the  beaters,  the  wheel «,  is  made 
fast  on  the  shaft,  and  the  roller  e,  is  caused  to  revolve  in  the  opposite 
direction  and  at  a  greater  speed. 

The  construction  of  the  beaters  carried  by  the  axles  5,  5S  is  seen  in 
the  drawing.  Each  beater  axle  carries  two  blades  i»,  m,  and  two  curved 
plates  or  guards  », ».  The  beater  axles  are  geared  together  in  such 
manner  that  when  one  of  the  blades  m,  on  one  of  the  beater  axles  comes 
round  to  act  on  the  projecting  end  of  the  layer  of  fibres  held  between 
the  rollers,  one  of  the  curved  guards  n,  on  the  other  beater  axle,  will 
have  come  round  into  such  a  position  as  to  prevent  the  fibres  being 


Digitized  by 


Google 


^'Sl.**']  ITBWTON'S  LOWDOX  JOimKAL  OP  ABTS.  217 

thrown  upwards  by  the  blade  m^  and  bo  escape  being  acted  on  by  the 
beater.  The  curved  guards,  at  their  front  edges,  that  come  ia  contact 
with  the  fibrous  material  held  by  the  rollern,  are,  by  preference,  ser- 
rated ;  the  acting  edge  of  the  blades  m,  and  also  the  edges  o^,  are  like- 
wise, by  preference,  serrated.  The  serrated  plate  o^,  is  secured  in  its 
place  by  bolts. 

In  working  the  machine,  a  layer  of  flax  or  other  fibre  is  spread  on  the 
table  j7;  the  clutch  Z,  is  then  moved  by  the  lever  handle  /^,  in  such  a 
manner  as  to  cause  the  wheel  A,  to  be  made  fast  on  its  axle,  and  so  cause 
the  feed  rollers  to  revolve  in  a  direction  to  draw  the  layer  of  fibre 
inwards  towards  the  beaters.  The  layer  of  fibre  on  the  table  p^  is  then 
moved  forward  by  hand,  so  as  to  cause  the  feed  rollers  to  seize  hold  of 
the  forward  end  of  the  fibres ;  the  rollers  then  gradually  feed  forward 
the  layer  of  fibre,  until  about  half  of  its  length  has  been  acted  on  by  the 
beaters ;  the  rollers  are  then,  by  moving  the  clutch  handle,  caused  to 
revolve  in  the  opposite  direction,  and  so  move  back  the  layer  of  fibre, 
and  deposit  it  on  the  table  p.  The  layer  of  fibre  is  next,  by  the  work* 
man,  turned  end  for  end,  and  the  feed  rollers  are  again  caused  to  revolve 
in  such  a  direction  as  to  feed  the  fibres  forward,  to  be  again  acted  on 
by  the  beaters.  Af^er  this  the  fibres  nre  again  drawn  back  on  to  the 
table ^,  by  causing  the  rollers  to  revolve  in  the  contrary  direction  ;  and 
the  layer  of  fibre  is  then  removed  from  the  table,  and  a  fresh  layer 
placed  upon  it,  to  be  treated  in  a  similar  manner  to  that  above  described. 


To  Shaicespeas  Shaw  and  Hexht  Fishwick,  both  of  Manchester^  for 
certain  improvements  in  apparatus  for  stamping  and  embossing  textile 
/fldw*.— [Dated  3rd  May,  1864.] 

The  ordinary  stamping  process  employed  for  printing  patterns  or 
trade  marks  upon  calico  and  other  fabrics  consists  in  the  use  of  a  stamp 
or  die,  which  is  held  by  the  workman,  who  first  dips  it  in  a  solution  or 
powder  of  indigo  or  other  colour,  after  which  he  stamps  it  upon  the 
fabric,  leaving  only  an  imperfect  impression,  and  often  transferring  a 
portion  of  colour  to  the  layer  of  calico  immediately  underneath. 

The  apparatus  for  stamping  or  marking  piece  goods,  forming  the 
subject  of  this  invention,  is  shown  in  side  elevation  at  fig.  1,  Plato 
VIII.,  and  in  front  view  at  fig.  2.  a^  a,  is  the  framing  of  the  apparatus, 
in  which  the  fulcrum  of  the  lever  ft,  i»  supported ;  r,  is  the  stamp 
bearing  the  name,  trade  mark,  or  design  with  which  the  piece  is  to  be 
impressed,  such  stamp  being  secured  by  nut  and  screw  to  the  vertical 
sliding  bar  d^  which  is  connected  to  the  lever  &,  by  the  link  e.  The 
carriage  /,  runs  upon  wheels  beneath  the  stamp,  and  carries  an 
ordinary  printer's  inlcing  roller^,  so  that  as  the  roller  passes  beneath 
the  BtAmp,  it  becomes  inked ;  and  after  the  roller  has  passed,  if  the 
handle  of  the  lever  be  brought  down,  the  stamp  will  descend  and 
mark  the  piece  of  goods  at  any  part  required  between  the  inking 
roller  and  the  end  of  the  carriage. 

The  patentee  claims,  *'  the  application  and  use  of  a  self-inking  stamp 
for  marking  or  stamping  certain  descriptions  of  fabrics  made  up  as 
"pieces,"  and  called  "piece  goods;"  and  also  the  combination  of 
mechanism  for  effecting  the  aaid  object,  as  described." 

Toi:,.  XXI.  2  y 
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IZb  Edwin  Hbtwood,  ©/"JOTiVZ  House,  Yorkshire,  for  improvements  in 
means  for  holding  fahncs  in  stretching  and  finishing  apparattiSf  which 
improvements  are  also  applicable  to  otherwise  holding  fabrics  distended, 
—[Dated  7th  May,  1864..] 

This  invention  relates  to  means  for  effecting  the  holding  of  fabrics  at 
the  selvages^  so  that  the  fabric  may  be  progressively  taken  hold  of  and 
released  in  its  traverse  under  operation. 

In  Plate  VII.,  fig.  1  shows,  in  section,  parts  of  one  end  of  a  stretching 
and  finishing  apparatuM,  arranged  according  to  this  invention.  The 
apparatus  is  fitted  with  a  series  of  nippers  a,  a,  a,  each  of  which  is 
formed  with  a  pair  of  jaws  i,  2.  The  jaw  i,  is  capable  of  turning  upon 
the  axis  of  motion  3,  carried  by  the  standard  4,  formed  on  the  part  to 
which  the  lower  jaw  2,  is  fixed.  The  nippers  are  formed  at  their  upper 
and  lower  ends  5,  5,  to  pass  into  grooves  or  recesses  5^,  formed  in  the 
stationary  frames  h,  l ;  and  they  have  motion  given  to  them  in  these 
grooves  by  means  of  wheels  e,  the  teeth  of  which  embrace  the  bodies 
of  them  between  the  parts  s,  s,  and  in  their  rotation  give  motion  to  the 
series,  by  pushing  them  along  the  grooves  hK  During  their  motion 
in  these  grooves,  the  nippers  are  kept  in  correct  position  in  relation  to 
each  other  by  the  shape  of  their  end  pieces  s,  5,  corresponding  with  that 
of  the  grooves  J^  The  wheels  c,  are  affixed  to  shafts  c-,  supported  by 
suitable  bearings,  and  receive  motion  from  steam  or  other  power.  The 
position  of  the  fabric,  as  held  between  the  nipping  surfaces  i,  «,  in 
indicated  by  the  dotted  line  in  fig.  1 ;  and  it  will  be  seen  that  each  of 
the  moveable  jaws  i,  is  formed  with  an  elongated  tail  e,  the  weight  of 
which  is  to  give  the  necessary  tendency  to  its  closing  on  the  other 
nipping  surface  or  jaw.  Just  in  advance  of  the  point  where  the  fabric 
is  to  be  taken  hold  of  by  the.sc  nipping  surfaces,  a  bar  d,  with  an 
inclined  surface,  comes  under  the  tails  e,  opening  the  jaws  i,  in  suc- 
cession, as  indicated  by  dotted  lines.  The  axis  4,  or  line  of  motion  of 
this  moving  jaw,  is  situated,  as  shown,  opposite  or  nearly  vertical  to 
the  line  of  grip  at  the  point  of  contact  of  tiie  nipping  surfaces ;  and 
the  inclination  of  the  stationary  jaw  2,  is  tangential  to  a  point  in  a 
circle  struck  from  the  axis  of  the  moving  jaw  aud  passing  through  the 
point  of  grip  ;  whereby  the  holding  eftect  is  in  proportion  to  the  pull 
exerted  by  the  fabric  held.  Fig.  8  shows  a  moaification  in  which 
neveral  nipping  surfaces  i,  are  applied  to  the  same  surface  2,  and  with 
a  variatioii  in  the  form  of  the  tail  piece.  Pairs  of  jaws,  similarly 
arranged,  are  otherwise  applicable  to  holding  fabrics  distended.  When 
formed  with  a  thumbscrew,  or  other  means  of  attachment,  they  may 
be  used  by  ladies  in  holding  their  work. 

The  patentees  claim,  '*  the  application  to  apparatus  for  stretching 
and  finishing,  and  otherwise  holding,  fabrics,  of  nipping  surfaces, 
arranged  and  operating  in  manner  substantially  as  expLuned." 


To  William  Giles  Cooper  and  James  Fletcher,  both  of  Burnley, 
Lancashire,  for  improvements  in  looms  for  waving, — [Dated  20th 
April,  1864.J 

This  invention  consists   in  im  improved  mode  or  lurrangemeiit  for 
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weighting  the  yarn  beam  of  the  loom,  for  the  purpose  of  regulating  the 
weighting  or  tension  of  the  yarn. 

In  Plate  YIIL,  fig,  1  is  a  back  view  of  part  of  a  loom,  having  a  yam 
beam,  provided  with  tlie  improved  weighting  motion ;  and  fig.  2  is  a 
transverse  section  of  the  same,  a,  represents  the  end  frames  of  the 
loom ;  b,  the  back  cross  rail ;  e,  the  yarn  beam  ;  and  d,  e,  the  chains  or 
ropes  which  encircle  it.  To  one  of  the  end  frames  a,  is  fixed  a 
bracket  /,  having  a  stud,  on  which  is  jointed  the  short  lever//,  carrying 
a  weight  h.  One  end  of  the  chain  or  rope  J,  is  connected  to  the  short 
lever,  as  at  k,  and  the  other  end  of  the  cnain  to  the  balance  or  equi- 
librium lever  I,  which  works  on  a  stud  or  fulcrum  in  the  middle  of  the 
iToea  rail  h,  and  is  also  connected  to  the  chain  e,  the  other  end  of 
which  is  connected  to  the  coiled  spring  m. 

The  advantages  to  be  obtained  by  the  use  of  the  improved  weighting 
motion  are  said  to  be  great  facility  in  weighting  the  yam  in  the  loom, 
the  weight  being  moved  with  ease  from  one  place  to  another, — it 
weighing  little  more  than  half  the  ordinary  weight  for  heavy  cloth, 
and  less  than  half  for  light  cloth.  There  is  an  equality  of  weight  or 
resistance  at  each  end  of  the  yam  beam,  which  ensures  the  certainty 
of  making  even  cloth  in  all  positions  of  the  weight  on  the  short  lever. 
The  loom  is  worked  more  easily  than  in  the  old  plan,  on  account  of 
there  not  being  so  much  dead  weight  to  work  against. 

The  patentees  claim,  "  the  balance  or  equilibrium  lever  /,  connected 
to  the  chains  or  ropes  which  encircle  the  yarn  beam,  and  working  in 
connection  with  the  weighted  lever  y,  and  spring  m,  as  all  such  im- 
provements are  herein  described  and  illustrated.*' 


To  Jo  UN  DoDOEOK,  of  Burnlet/,  LanraMrc,  John  Qaukrooeb,  of 
Hebtlen  Bridge,  Ym'kshire,and\ViLJjiAM  >^KXCKLEToy,of  Todmordefty 
Lancashire,  for  imjyrocemenU  in  looms  for  weaving. — [Dated  12th  May, 
1864.] 

Tuis  invention  relates  to  the  lettiug-off  or  weighting  motion  in  looms 
for  weaving,  and  the  improvements  consist  in  the  application  of  a 
firietion  plate  or  pulley  to  each  end  of  the  warp  beam,  in  addition  to  the 
ordinary  ruffles  or  hoops  which  are  now  employed.  These  friction  plates 
are  supported  in  straps  or  chains  suspended  to  the  loom  end  frames, 
and  the  beam  is  supported  iu  the  plates.  A  catch  is  hinged  on  each  of 
the  plates,  which  takes  into  a  ratchet  wheel  fixed  on  each  end  of  the 
beam,  which  may  be  either  iu  or  out  of  gear,  so  as  to  connect  or  dis- 
connect the  beam  and  the  plates,  as  may  be  required.  By  this  means 
more  or  less  friction  can  be  applied  to  the  warp  beam,  or  the  letting-off 
motion  can  be  regulated  according  to  the  different  kinds  of  fabrics 
being  woven. 

In  Plate  VII.,  fig.  1  is  part  of  an  end  elevation  of  an  ordinary  loom, 
with  the  improvements  applied  thereto,  and  fig.  2  is  a  back  elevation 
of  the  same,  a,  is  the  warp  beam,  with  flanges  h,  and  ruffles  or  hoops  ft*, 
such  as  are  in  ordinary  use.  c,  are  ratchet  wheels,  fixed  to  the  ruffles, 
or  otherwise  to  the  beam  ;  d,  are  the  friction  plates  or  pulleys,  which 
are  supported  in  the  straps  or  belts  e,  suspended  on  the  pins  j^  fixed  to 
the  loom  end  frames.    The  end^  of  the  beam  pass  through  and  rest  or 
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have  their  bearings  iii  the  centres  of  the  friction  plates  or  pulleys,  instead 
of  bearing  in  the  loom  end  frames  as  heretofore.  A  pawl  y,  is  hinged 
on  the  side  of  each  of  the  plates  dy  which,  by  the  pressure  of  springs  A, 
are  held  in  the  notches  of  the  ratchets  c,  when  required.  These  catches 
may  be  held  out  of  contact  with  the  notches  of  the  ratchets  by  means  of 
a  spring  pin  »,  passed  throu£[h  each  catch  into  a  hole  in  the  plate  or 
pufiey.  j,  are  ordinary  weighted  levers,  with  friction  cordn  k^  attached 
thereto,  and  passing  around  the  ruffles  or  hoops  of  the  beam,  and  at- 
tached to  spring  bars  h  The  whole  weight  of  the  beam,  with  the  warp 
and  the  weighted  levers,  rests  or  is  supported  in  and  by  the  straps. 
The  friction  plates  are  loose  on  the  ends  of  the  beam,  but  are  tem- 
porarily connected  therewith  by  the  cat<?hes ;  so  that,  as  the  beam  is 
caused  to  rotate  by  the  action  or  unwinding  therefrom  of  the  warp 
during  the  progress  of  tlio  weaving,  the  plates  are  also  carried  around 
thereby,  and  have  to  slip  in  the  straps  or  belts ;  whereby  friction  is 
applied  to  retard  the  rotation  of  the  beam,  in  addition  to  the  ordinary 
friction  of  cords  and  weighted  levers.  The  weights  m,  are  considerably 
reduced  in  size. 

It  will  be  readily  seen  that,  as  the  beam  is  only  connected  to  the 
friction  plates  by  the  catches,  it  is  at  liberty  to  oscillate  freely  w  ith  the 
opening  and  clomn^  of  the  shed  ;  and  is  also  at  libei*ty  to  be  turned 
back  when  required,  without  turning  the  friction  plates  backward. 
When  the  beam  is  full  of  warp,  it  w  ill  be  of  the  greatest  weight,  and, 
consequently,  the  greatest  amount  of  friction  will  be  applied  to  retard 
rotation  of  the  beam  by  the  straps  or  belts  which  support  it ;  and  this 
is  at  the  time  when  the  leverage  of  the  warp  on  the  beam  is  greatest  to 
overcome  friction.  As  the  warp  is  gradually  reduced  or  taken  off  the 
beam  by  the  process  of  weaving,  the  leverage  becomes  less,  and  so  does 
the  weight  of  the  beam  ;  consequently  the  friction  will  also  be  decreased 
in  like  manner,  thereby  avoiding  the  irequent  adjustment  of  the  weights 
on  the  levers. 

The  patentees  remark  that,  in  the  weaving  of  some  kinds  or  de- 
scriptions of  fabrics,  ordinary  yam  beams  may  be  suspended  in  straps 
or  chains  passing  around  or  under  the  ruffles  or  hoops,  instead  of  the 
beam  axle  bearing  in  the  loom  frames,  as  at  present ;  but,  in  such  case, 
the  advantages  of  free  oscillation  of  the  beam  at  the  opening  and  closing 
of  the  shed,  also  the  easy  turning  back  of  the  beam  when  required, 
would  be  lost ;  they,  therefore,  prefer  to  emnloy  ratchet  wheels  and 
catches,  or  a  mechanical  equivalent,  to  effect  tnese  desirable  objects. 


To  G-EOBOE  PULSFOBB,  of  Saint  Pierre  les  Calais,  France,  and  Oeoboe 
WALKLANi>,o/*rttf  same  place,  Jbr  improvements  in  means  or  apparattis 
employed  in  the  manufacture  of  lace  hy  lace  machinery ;  which  improve* 
ments  are  also  applicable  in  the  manufacture  of  other  tceatings,  — 
[Dated  9th  May,  186*.] 

The  object  of  this  invention  is  to  admit  of  variations  in  the  gauge  or 
width  of  the  fabric  during  manufacture  in  lace  machinery.  Por  this 
purpose,  in  place  of  the  short  and  comparatively  stiff  taking-up  points 
now  used,  thin  blades  or  points  are  employed,  of  length  and  flexibility 
which  will  admit  of  their  being  readily  set  and  held  at  a  different  gauge 
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at  their  outer  or  opening  ends  from  where  they  are  set  in  their  leads 
or  other  holding  mean».  Each  of  these  points  is  passed  between  blades 
or  divisions  of  combs,  which,  at  the  parts  where  variation  in  the  gauge 
of  the  fabric  is  required,  are  inclined ;  so  that,  at  such  parts,  these 
blades  or  combs  are  at  one  of  their  ends  set  closer  together  than  at  the 
opposite  ends  thereof,  in  order  that  any  movement  of  them  in  relation 
to  the  points  will,  at  such  parts,  eftect  variation  of  the  gauging  of  the 
points  at  their  outer  or  operating  ends.  Tlie  variation  of  the  gauging 
of  the  points  is  effected,  during  the  working,  by  means  of  jacquard  or 
other  pattern  surface,  aided  by  springs  or  weights  acting  on  the  bar  or 
bars  carrying  these  combS|  to  cause  them  to  slide  upwards  or  downwards, 
or  it  may  be  endwise,  on  the  points,  or  to  control  these  combs  whilst 
the  points  move  within  them. 

In  Plate  VII.,  lig.  1  shows  a  section  of  an  ordinary  lace  machine, 
with  adaptations  thereto  according  to  this  invention.  Figs.  2,  8,  and 
1,  show  some  of  the  parts  separately,  a,  shows  a  bobbin  and  carriage  ; 
6,  h,  the  catch  bars  for  operating  the  series  of  bobbins  and  carriages  in 
the  ordinary  manner  for  the  work  to  be  produced  ;  c,  is  the  work  bar ; 
c',  the  work  roller  ;  d,  dy  are  the  taking-up  points,  which,  according  to 
these  improvements,  are  formed  by  thin  blades,  so  as  to  possess  the 
desired  amount  of  flexibility  in  the  direction  towards  each  other  of  the 
points  of  each  lead ;  and  they  are  set  in  tlie  ordinary  manner  in  leads 
d\  Ji,  carried  by  the  bars  d^,  which  are  suspended  by  the  arms  d-^  </', 
from  shafts  d* ;  and  the  shafts  d\  are,  by  arms  d^^  d'\  supported  from 
the  shafts  d^,  d^,  which  are,  by  other  arms  affixed  thereto,  operated 
^rom  suitable  cam  or  pattern  surfaces  for  the  entering  and  taking-up 
motions,  as  is  well  understood.  Each  of  the  blades  or  points  d,  d,  passes 
through  a  division  formed  between  the  blades  or  divisions  of  combs  e ; 
and  the  blades  or  divisions  of  each  of  these  combs  e,  where  variation  in 
the  gauge  of  the  fabric  is  required,  are  inclined — as  shown  by  a  separate 
Tiew  of  one  of  them  at  tig.  4 ;  so  that,  at  such  parts,  these  blades  or 
combs  are,  at  one  of  their  ends  e',  set  closer  together  than  at  their 
opposite  ends  e%  thereof,  in  order  that  a  movement  of  them  on  the 
points  d,  may  effect  variation  in  the  gauge  of  the  points  at  their 
operating  ends.  The  blades  or  combs  e,  are  set  in  leads  e^,  e* ;  and  the 
leads  e*,  are,  by  screws,  affixed  to  bars  e^,  which  are  affixed  to  the 
arms  ^.  These  arms  are  suspended  from  arms  e^,  from  the  bars  or 
shafts  ^f  which  are  each  acted  upon  by  springs,  or  by  other  suitable 
meann,  with  a  tendency  to  keep  the  combs  e,  raised;  and  they  arc 
operated  for  the  descending  motion  by  means  of  pattern  segments  e^, 
(one  of  which  is  shown  separately  at  fig.  5),  acting  on  the  arms  e^. 
There  are  several  of  such  segments  across  the  width  of  the  machine, 
each  of  which  turns  upon  an  axis  e^^ ;  and  they  are  connected  together, 
and  to  jacquard  or  other  pattern  surface,  by  means  of  links  c'',  so  as  to 
bring  them  into  the  desired  relative  position.  These  pattern  sui*faces  e9, 
act  on  one  set  of  arms  ef,  through  the  intervention  of  the  sliding 
pieces  /,  f^  which  are  capable  of  sliding  freely  in  the  guides  f^.f^* 
Other  of  the  pattern  surfaces  e^^  act  on  projections  ef*^,  applied  to  their 
arms  e^.  The  lower  ends  of  the  arms  e^,  are  guided  to  move  to  and 
fro  with  the  bars  (^,  by  their  passing  through  the  guides  y,  affixed  to 
the  bars  <^. 

Figs.  6  and  7  show  modifications  of  the  leads  of  instruments  e^  but 
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these  may  be  varied.  Supposing  the  eilects  desired  to  be  obtained  on 
the  fabric  are  to  be  by  contraction,  then,  in  the  working  of  the  parts, 
the  points  of  the  blades  d,  will  take  in  between  the  thi^eads  near  the 
tops  of  the  bobbin  carriages  at  their  full  or  widest  gauge,  and  in  the 
ascending  niotion  of  the  points  to  take  up,  the  combs  e,  will  be  moved 
on  them  at  the  parts  desired,  with  a  tendency  to  contract  and  reduce 
the  gauge  of  the  points  at  their  outer  ends,  and,  consequently,  of  the 
threads  acted  upon  to  the  extent  desired ;  and  this  variation  of  gauge 
may  be  varied  at  each  action  of  the  points,  according  to  the  figure 
desired  to  be  obtained  to  the  fabric.  W  hen,  even  at  these  parts,  there 
is  no  necessity  for  variation  in  the  gauge  of  the  points,  the  combs  acting 
on  or  with  them  will  simply  move  with,  but  without  moving  on  them. 
In  like  manner,  the  gauge  of*  the  fabric  may  be  extended,  provided 
space  is  left  at  the  parts  for  such  extension  of  the  points.  This  method 
of  effecting  variations  in  the  gauge  of  the  points  of  lace  machinery  is 
also,  in  like  manner,  applicable  to  effecting  variations  in  the  gauge  of 
the  sley  or  reed  carried  by  the  batten  of  looms  uaed  in  weaving  other 
fabrics. 

In  carrying  out  this  application  of  the  improvements,  the  bars  or 
plates  of  the  reed  are,  at  the  parts  of  it  desired,  capable  of  moving 
sideways  at  one  or  both  of  their  ends  ;  and  at  such  end  or  ends  they 
are  held  in  position  by  a  comb  similar  to  the  combs  e,  already  referred 
to,  and  moveable  in  the  reed  frame,  to  admit  of  variations  in  the  gauge 
of  the  reed ;  and  such  movement  to  the  comb  is  effected  by  suitable 
pattern  surface. 

The  patentees  claim,  "  the  application  in  machinery  for  the  manu* 
facture  of  lace  of  taking-up  points  capable  of  being  actuated,  and  the 
application  of  actuating  means  to  taking-up  points,  in  order  to  admit 
of  variation  being  obtained  in  the  gauge  or  width  of  fabric  bein^  pro- 
duced, substantially  as  explained ;  and,  secondly,  the  application  of 
means  to  effect  variations  in  the  gauge  of  the  reed  of  looms  used  in 
weaving  other  fabrics." 


To  Baetholomew  Gtte  and  Maetin  Walsh,  both  of  Edale,  Derby' 
shire,  for  improvements  in  machines  for  twisting  and  doubling  yarn 
and  thread.— \J)BieA  14th  May,  1864.] 

This  invention  is  applicable  to  the  ordinary  throstle  doubling  machines, 
and  consists — first,  jn  an  improved  mode  of  supporting  the  top  roller,  in 
order  that,  when  the  yam  or  thread  breaks  or  snarls,  the  top  roller  may 
be  taken  out  of  contact  with  the  bottom  roller,  to  prevent  waste ; 
secondly,  in  placing  between  the  rollers  and  the  spindles  a  wire,  fur- 
nished with  bristles  or  other  suitable  substance,  between  which  the 
yam  or  thread  passes,  and  bv  which,  when  it  breaks,  it  is  prevented 
from  becoming  entangled  in  the  yarns  or  thi*eads  of  the  other  spindles. 
The  figure  in  Plate  VII.  is  an  elevation,  partly  in  section,  of  part  of 
an  ordinary  throstle  doubling  frame,  to  which  the  improvements  are 
applied,  a^  is  the  trough ;  &,  the  rail  supporting  the  guide  pegs  c ; 
<?,  18  the  cap  bar;  e,  the  bottom  roller ;  and /;  the  top  roller;  y,  is  the 
guide  rod  above  the  spindles  h,  to  which  the  flyers  /,  are  fixed ;  and 
y,  are  the  bobbins  on  which  the  doubled  yarn  or  thread  is  wound. 
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The  firat  part  of  the  inyention  consiBta  in  supporting  the  top  roUersyj 
in  the  swing  frames  k,  which  swivel  on  knife-edge  centres  in  the  slots 
in  the  cap  bar  d ;  the  yam,  after  passing  between  the  top  and  bottom 
rollers,  passes  over  the  front  of  the  swing  frame  k,  and  the  tension  of 
the  yarn  between  the  spindles  and  the  rollers  holds  the  swing  frame  in 
the  position  shown  by  the  full  lines,  the  stop  wire  I,  pressing  against 
the  end  of  the  cap  bar,  preventing  the  front  of  the  swing  frame  from 
coming  in  contact  with  the  bottom  roller  e.  When  the  yam  breaks, 
or  snarls  are  produced  above  the  spindle  point,  the  swing  frame  swivels 
partly  round,  owing  to  the  preponderating  weight  being  to  the  left 
band  of  the  fulcrum,  and  the  top  roller  slides  back,  as  shown  by  dotted 
lines,  or  out  of  contact  with  the  bottom  roller — thus  preventing  any 
more  yarn  from  being  drawn  forward,  and  avoiding  the  waste  which 
would  be  occasioned  by  the  yarn  lapping  around  the  bottom  roller. 
As  soon  as  the  broken  end  has  been  pieced,  or  the  snarls  have  been  re- 
moved, the  swing  frame  resumes  its  original  position,  and  the  top  roller 
drops  again  into  its  bearings,  and  in  contact  with  the  bottom  roller ; 
after  wmch  the  operations  proceed  as  before. 

M,  is  a  small  circular  brush,  extending  the  whole  length  of  the  frame, 
and  placed  in  any  convenient  position  between  the  tops  of  the  spindles  h, 
and  the  roller  e.  The  brush  is  composed,  by  preference,  by  securing 
bristles  between  twisted  wires ;  and  the  yarns,  m  pasning*^  from  the 
rollers  to  the  guide  rod  ff,  enter  between  the  bristles ;  consequently, 
when  an  end  breaks,  it  is  held  by  the  bristles  and  prevented  from 
entangling  with  the  yams  of  the  other  spindles. 

The  patentees  claim,  **  First,— supporting  the  top  rollers  of  twisting 
and  doubling  machines  in  saving  frames,  in  the  manner  and  for  the 
purposes  described;  and,  Secondly, — the  application  of  the  circular 
brush  fft,  or  other  equivalent,  to  twisting  and  doubling  machines,  for 
the  purpose  described." 


To  Onniy  Clahk  Buedtct,  of  Newhaven,  Connecticut,  U.S.A.,  for  im- 
provements in  manufacturing  nuts,  and  the  preparation  of  the  metal 
therefor,  and  in  the  machinei-y  or  apparatus  employed  therein, — [Dated 
30th  April,  1864.] 

This  invention  relates,  first,  to  improvements  in  nut-making  machines ; 
and,  secondly,  to  improvements  in  swaging  machines. 

In  Plate  VII.,  fig.  1  is  a  plan  of  a  nut-making  machine  with  the 
improvements  applied  thereto,  and  figs.  2  and  3  are  sections  of  parts  of 
the  same ;  fig.  4  is  a  honi  view,  and  fig.  5  a  cross  section,  showing 
improvements  in  swaging  machines ;  and  figs.  6  and  7  are  detached 
views  of  parta  of  the  same. 

Nut-making  Machines,—  On  a  bed  plate  A,  fig.  1,  is  placed  a  driving 
shaft  B,  supported  in^  bearings  c,  and  driven  through  the  application 
of  power  to  a  pulley  i> ;  the  bed  plate  also  carries  a  slide  £,  which 
moves  freely  in  guides  F,  and  is  operated  by  the  cam  a,  on  the  shaft  b, 
bearing  against  a  roller  ii,  on  the  slide.  The  slide  is  drawn  back  by 
the  action  of  another  cam  i,  bearing  against  the  roller  j,  which  is  at- 
tached to  the  slide  £,  by  means  of  a  projection  K.  At  the  other  end  of 
the  sUde  there  is  a  punch  l,  of  the  form  and  size  of  the  nut  to  be  made, 
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which  punch  is  firmlj  fixed  in  and  moves  with  the  slide  £.  Fixed  to, 
or  forming  part  of,  the  bed  plate,  is  a  block  m,  in  which  is  placed  a  die 
made  in  two  parts  a,  b,  fig.  2 ;  the  part  a,  being  made  concave  on  its 
inner  surface,  and  the  part  i,  convex,  to  f»et  in  it  and  fit  the  concavity  in 
the  first  part  a.  The  part  i,  which  is  convex,  is  made  with  a  hole  c,  of 
the  size  and  form  required  for  any  nut  to  be  made,  and  must  corre- 
spond to  the  size  and  form  of  the  punch  l,  on  the  slide  e;  and  the  con- 
cavity in  the  part  a,  is  for  the  purpose  of  curving  the  face  of  the  nut. 
In  connection  with  the  block  there  is  a  cutter  S,  fig.  1,  against  which 
the  blanks  are  cut  from  the  heated  bar  to  form  the  nuts ;  and  secured 
to  the  block  p,  there  is  a  fixed  punch  n,  placed  centrally  through  the 
die,  and  of  the  diameter  required  for  the  hole  in  the  nut.  A  central 
hole  n,  fig.  3,  is  made  througn  the  punch  l,  on  the  slide  £,  of  the  size 
of  the  stationary  punch  n,  through  which  hole  the  punchings  of  the 
nut  pass,  and  thence  out  through  the  conductor  o.  The  stationary 
punch  is  surrounded  by  a  sleeve  or  tube  f,  and  fitted  to  move  freely 
thereon  and  through  the  die,  and  is  employed  to  support  the  blank  in 
its  proper  position  while  being  cut  from  the  bar,  and  also  to  throw  out 
the  nut  for  its  swage. 

To  operate  the  machine,  power  is  applied  to  drive  the  shaft  n,  and  a 
bar  of  iron,  properly  heated,  is  placed  before  the  die  and  against  the  cut- 
ter. The  sleeve  »,  must  extend  out  to  the  cutter,  so  that  the  end  of 
the  bar  to  be  cut  ofi*  will  rest  on  the  sleeve,  and  the  said  sleeve  is  held 
firmly  in  that  position  by  the  action  of  the  cam  b,  on  the  shaft  b, 
transmitted  to  a  lever  /i,  through  a  crank  lever  and  connecting  rod. 
The  slide  e,  and  punch  l,  now  move  forward  by  tlie  action  of  the  cam  a, 
and  as  soon  as  the  punch  l,  reaches  the  bar  and  begins  to  press  upon  it, 
the  sleeve  i,  which  was  in  the  position  shown  by  the  dotted  lines,  fig.  2, 
retreats  as  fast  as  the  punch  advances.  This  result  is  accomplished  by 
making  the  action  of  the  cams,  a,  and  r,  simultaneous.  Bv  this  opera- 
tion the  blank  being  cut  from  the  bar  is  sustained  and  firmly  held 
between  the  sliding  punch  l,  and  sleeve  i.  After  the  blank  is  cut  from 
the  bar,  and  whilst  it  is  still  held  as  aforesaid,  it  is  carried  into  the 
die  A,  against  the  stationary  punch  n,  which  punches  the  eje  of  the 
nut,  and  thence  the  blank  is  carried  into  the  bottom  of  the  die.  Here 
the  sleeve  rests,  and  the  sliding  punch  l,  swages  the  nut  to  the  form  of 
the  die.  The  instant  this  ia  done,  the  punch  l,  retreats,  by  the  action 
of  the  cam  j,  as  before  described.  At  the  same  time,  the  sleeve  ad- 
vances, by  a  corresponding  action  of  the  cam  b,  and  forces  the  finished 
nut  from  the  die.  A  second  nut  is  cut,  punched,  and  swaged  in  like 
manner,  and  so  on.  The  advantages  of  this  machine  over  other  ''  nut 
machines  '*  are,  first: — By  making  the  die  in  two  parts,  as  described,  the 
part  a,  serves  for  man^  sizes  of  nuts,  time  being  only  required  to  change 
the  part  h,  for  each  difierent  size  or  form  of  nut,"^  that  is,  to  a  certain 
extent.  This  part  5,  is  formed  round,  and  it  has  simply  a  hole  of  the 
required  form  and  size  entirely  through  it ;  and  for  different  sizes  and 
forms  the  moveable  part  5,  of  the  die  is  changed,  and  corresponding 
punches  are  inserted.  Another  great  advantage  in  the  operation  of 
the  sleeve  »,  is  that  it  holds  the  blank  and  prevents  it  from  turning, 
and  insures  its  entrance  squarely  into  the  die. 

Swaging  Machine. — In  nut  machines,  as  well  as  in  all  swaging 
machines  where  dies  are  used,  the  trouble  and  expense  of  repairing 
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dies  detracts  materially  from  tlie  practical  usefulness  of  such  machines. 
To  overcome  in  a  great  degree  this  trouble  and  expense  is  the  object 
of  this  part  of  the  invention.  It  consists  in  forming  a  die  of  four  sepa- 
rate pieces,  each  piece  in  its  breadth  and  depth  e^ual  to  the  nut  or 
piece  to  be  swaged,  and  in  length  about  three  times  its  width,  or  more 
or  less.  These  pieces  or  blocks  are  so  placed  that  each  will  form  one 
of  the  four  sides  of  a  die,  and  when  the  outer  angle,  or  corner,  or  face 
of  the  die  shall  have  become  worn  by  use,  the  block  may  be  shifted  to 
present  a  new  face  or  angle.  Each  end  of  each  block  allows  of  three 
such  changes,  and  the  sides  an  equal  number,  and  thereby  no  repairing 
is  required  until  all  the  angles  have  become  worn.  Thus,  in  the  die 
holder  A,  figs.  4  and  5,  four  pieces  or  blocks  of  steel  B,c,D,E,are  placed, 
each  T>f  the  same  width  and  depth  as  the  nut  or  piece  to  be  swaged, 
and  about  three  times  as  long ;  and  one  of  the  blocks  is  shown  in  per- 
spective iu  Hg.  6.  All  the  angles  on  the  block  are  made  right  angles, 
and  each  block  is  tempered  according  to  the  purpose  for  which  it  is  to 
be  used.  The  four  blocks  are  placed  in  the  die  holder,  as  seen  in  fig;. 
4,  the  upper  and  lower  blocks  b,  n,  being  set  so  that  the  parts  used  m 
the  die  will  be  one  side  of  the  centre,  and  the  side  blocks  are  fixed 
and  adjusted  in  the  die  holder  a,  by  means  of  set  screws  a,  b,  c,  d.  To 
form  the  back  or  bottom  of  the  die,  a  block  v,  of  metal  is  placed  in  the 
die  holder ;  and  if  it  is  desired  to  make  a  curved  head,  a  projection  is 
made  from  the  block,  as  shown  in  figs.  5  and  7,  the  size  of  the  die,  and 
made  the  reverse  of  the  form  required  for  the  nut  or  piece  to  be  swapped, 
tf,  represents  a  punch,  and^  a  sleeve  or  tube  similar  to  that  described 
in  the  first  part  of  the  invention,  and  shown  in  figs.  1  and  2.  When 
the  first  four  angles  i,  s,  s,  4,  (fig.  4)  have  become  worn  or  injured,  the 
four  blocks  may  be  turned  one  quarter  over,  presenting  new  angles. 
In  fig.  6, 1,  represents  the  first  angle  or  face  used;  s,  the  second;  e, 
the  third ;  7,  the  fourth ;  8,  the  fifth ;  9,  the  sixth ;  lo,  the  seventh ; 
11,  the  eighth ;  these  angles  beinjo;  used  in  the  position  of  c,  e,  fig.  4. 
In  the  position  of  b,  n,  4,  is  the  first  angle  (see  fig.  6)  ;  12,  the  third ; 
and  14,  the  fourth.  When  these  angles  have  been  used,  the  upper  and 
lower  blocks  are  moved  to  the  right  or  lefb,  as  the  case  may  be  (see 
fig.  4)  ;  this  will  present  a  new  fifth  angle  of  surface,  and  le,  17, 
and  IS,  are  the  sixth,  seventh,  and  eighth  angles ;  and  when  these  eight 
angles  or  bases  of  the  blocks  in  the  position  of  B,  n,  are  worn,  the  c, 
X,  18  inserted  in  the  place  of  b,  i),  and  vice  versd,  Tlius,  each  block  is 
capable  of  beins;  placed  and  used  in  sixteen  different  positions  before 
any  repairs  will  be  necessary  ;  whereas  a  solid  die  would  require  to  be 
faced  sixteen  times  for  the  same  amount  of  work  performed. 

The  patentee  claims,  "  the  employment  of  a  die  formed  of  two  parts, 
as  described,  and  using  this  die  in  combination  with  a  moveable  punch, 
a  fixed  punch,  and  also  a  sleeve  or  tube.  And,  in  swaging  machines, 
the  emmoyment  of  a  die  composed  of  four  pieces  or  blocks  of  steel,  as 
descrili^/* 
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INSTITUTION    OF    CIVIL    ENGINEEES. 

Feliraaiy  7th,  1865. 

JOHN  FOWLER,  Esq.,  Vice-Pbbsidkxt,  ix  the  Chair, 

The  paper  read  was,  "The  Chey^Air  Bridge^  MadvM  Bailway^^'  by 
Mr.  E.  Johnston,  M.  Inst.  C.E. 

The  author  remarked,  that  the  Eiver  Chey-Air  presented  the  usual 
features  met  with  in  nearly  all  the  large  rivers  of  Southern  India. 
The  banks  were  generally  low  and  ill-defined,  and  the  bed,  for  almost 
the  entire  width,  and  to  an  unknown  depth,  consisted  of  clean,  sharp 
sand.  For  nine  months  during  the  year  the  bed  was  perfectly  dry, 
being  subject  only  to  heavy  floods  in  the  months  of  May,  June,  and 
November ;  but,  even  duiiug  the  driest  seasons,  the  substratum  was 
always  charged  with  water  to  within  2  or  3  feet  of  the  surface. 

The  bridge  was  situated  on  the  North- West  line,  at  a  distance  of 
143  miles  from  Madras ;  the  extreme  width  of  the  river  at  the  point 
of  crossing  was  3,360  feet,  the  drainage  area  being  about  2,272  square 
miles,  and  the  fall  of  the  stream  at  the  rate  of  II  feet  per  mile.  At 
a  distance  of  20  chains  above  the  bridge  the  river  separated  into  two 
distinct  channels, — that  on  the  south  being  1600  feet  in  width,  and  that 
on  the  north  1,256  feet  in  width,  and  at  the  point  of  crossing  the 
bank  dividing  the  two  was  464  feet  in  width.  The  highest  point  of 
this  bank  was  6*57  feet  above  the  bed  of  the  river,  and  2*27  feet  higher 
than  the  general  level  of  the  land  for  some  distance  on  each  side  of 
the  river.  As  it  was  aBcertained  that  the  highest  known  flood  only 
covered  the  bank  to  a  depth  of  14  inches,  it  was  determined  to  make 
this  portion  of  the  work  a  solid  embankment,  and  to  span  the  two 
arms  of  the  river  by  distinct  bridges ;  that  on  the  south  contained 
22  openings,  while  that  on  the  north  had  16  openings,  each  70  feet 
span  from  centre  to  centre  of  the  piers. 

The  piers  were  built  of  masonry,  laid  on  timber  platforms,  placed 
within  dams,  at  a  depth  of  15  feet  below  the  bed  of  the  river,  the 
superstructure  being  composed  of  ordinary  boiler-plate  girders.  In 
commencing  the  operations,  the  sand  over  the  site  of  the  intended 
dam  was  first  removed,  until  the  water  was  reached.  The  dimensions  ^ 
of  the  dam,  52  feet  by  22  feet,  being  then  set  out,  piles,  9  inches 
square,  were  driven  at  intervals  of  10  feet,  to  a  depth  of  18  feet,  the 
heads  being  cut  off  level  with  the  water.  The  piles  were  secured  by 
waling-pieces,  and  were  strongly  braced  across.  Close  planking, 
2J  inches  in  thickness,  was  next  let  down  behind  the  piles,  and  the 
space  around  the  dam  was  backed  up  with  clay  and  grass  sods,  to 
prevent  the  sand  from  slipping  in.  The  Ficottah  pumps  were  after- 
wards fixed  at  intervals  of  3  feet  along  the  three  sides  of  the  dams, 
being  supported  pn  sleepers,  bedded  on  clay, — one  end  of  each  sleeoer 
resting  on  the  waling-pieces.    Each  dam  was  surrounded  by  a  wooaen 
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trough,  for  receiving  the  water  raised  from  the  foundation  pit ;  and 
this  trough  communicated  with  a  channel,  cut  to  a  depth  of  about 
5  feet  at  the  commencement,  and  terminating  on  the  surface  at  a 
distance  of  50  chains  down  the  river.  This  was  rendered  possible  by 
the  fell  of  the  river,  11  feet  per  mile,  and  the  lift  was  thus  reduced 
from  15  feet  to  10  feet.  The  Picottah  pump  was  much  used  in  many 
parts  of  Southern  India  for  irrigation  purposes,  and  it  had  been  found 
very  efficient  for  emptying  foundation  pit».  It  consisted  simply  of  a 
balance  lever,  one  end  of  which  was  weighted,  by  a  man  walking  up 
and  down  the  lever,  while  to  the  other  end  a  bucket  was  suspended  by 
a  long  bamboo,  another  man  standing  on  a  staging  in  the  dam,  guiding 
the  bucket,  and  filling  and  emptying  it.  The  bucket  was  made  of 
thin  sheet  iron,  and  was  capable  of  containing  about  5  gallons.  Two 
well-trained  men  would  raise,  on  an  average,  about  35  gallons  per 
minute,  where  the  lift  did  not  exceed  9  or  10  feet.  At  the  Chey-Air 
bridge,  it  was  found  necessary  to  use  at  each  dam  36  of  these  pumps, 
worked  by  a  gang  of  72  coolies,  who  were  relieved  every  six  hours,  and 
who  raised,  on  an  average,  1260  gallons  per  minute, — the  mean  lift 
bebg  from  7  to  8  feet. 

The  timber  platforms  were  of  aucha  and  eloopay,  both  close,  hard- 
grained  woods ;  and,  being  entirely  protected  from  the  alternate  action 
of  air  and  water,  it  was  believed"  they  would  be  very  durable.  These 
platforms  were  42  feet  in  length  by  13  feet  in  width  ;  the  main  beams 
and  transverse  pieces  were  12  inches  square,  and  over  these  there  was 
a  flooring  of  sleepers,  10  feet  long  and  10  inches  by  6  inches  in  section. 
On  this  flooring  heavy  courses  of  well-bedded,  hard,  slaty  magnesian 
limestone,  the  blocks  varying  in  size  from  -J  to  J  of  a  cubic  yard,  were 
built  in  hydraulic  mortar,  and  well  grouted  up  to  within  18  inches  of 
the  bed  of  the  river,  and  therefore  about  18  inches  above  the  lowest 
level  to  which  the  water  subsided  in  the  sand.  Above  this  point,  the 
masonry  consisted  of  a  light-coloured  magnesian  limestone,  obtained 
from  a  quarry  situated  2i  miles  from  the  work,  and  which  was  delivered 
at  the  bridge,  by  a  native  contractor,  at  the  rate  of  6*.  6d,  per  cubic 
yard,  subject  to  a  deduction  of  one-seventh  for  bad  stacking.  No 
appreciable  settlement  was  noticed  after  the  first  course  of  masonry 
^•as  laid.  The  piling  and  the  timber  around  the  dams  had,  in  every 
instance,  remained  undisturbed ;  and  the  space  between  them  and  the 
masonry  had  been  filled  in  with  waste  stone  to  a  depth  of  9  feet.  The 
works  had  withstood  the  monsoons  during  three  years,  without  show- 
ing the  slightest  indication  of  any  scour :  in  fact,  after  heavy  floods, 
no  alteration  took  place  in  the  bed  of  the  river. 

The  total  cost  of  preparing  a  single  dam,  with  timber  platform  com- 
plete, ready  to  receive  the  masonry,  was 

Pile  driving £24t    3  6 

Excavation 38  13  0 

Pumping 60    2  0 

Timber  platotorm .  37    9  0 

£150    7    6 


The  bridge  contained  16^20  cubic  yards  of  masonry,  executed  at  a 
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coBt  of  £18,681.  The  works  were  commenced  ou  the  18tli  August, 
1860,  and  were  completed,  ready  to  receiye  the  girders,  on  the  16th 
January,  1862. 

Eespecting  the  character  of  the  work  yet  remaining  to  be  done, 
it  was  stated  that  it  would  be  merely  a  repetition  of  what  had  already 
been  executed  in  the  case  of  several  large  bridges  on  the  same  line  of 
railway.  In  illustration,  the  superstructure  of  the  bridge  over  the 
Biver  Cavery  was  alluded  to,  the  spans  and  all  essential  particulars 
being  identical.  The  girders  were  continuous  over  two  spans,  and  were 
thus  140  feet  in  length.  The^  were  ordinary  boiler-plate  girders,  so 
proportioned  as  to  give  a  maximum  strain  of  6  tons  per  square  inch 
on  the  extended  parts,  and  of  4  tons  per  square  inch  on  the  com- 
pressed parts.  EacD  length  of  140  feet  was  composed  of  three  portions ; 
the  central  one  was  30  feet  in  length,  and  had  its  centre  over  the 
middle  pier,  while  the  two  ends  were  each  55  feet  in  length,  and 
extended  to  the  centres  of  the  two  adjacent  piers.  The  position  of  the 
joints  was  determined,  by  calculation,  to  be  at  about  the  points  of  con- 
trary flexure,  in  various  states  of  distribution  of  the  load.  The  three 
pieces  were  joined  together  on  a  platform  adjacent  to  the  abutment ; 
and  when  this  was  accomplished,  the  two  girders  were  connected  by 
cross  bracing,  and  by  a  system  of  longitudinal  bracing,  formed  of  a 
'*  herring-bone  '*  arrangement  of  half  timbers,  bolted  to  the  under  side 
of  the  cross-bearers,  by  which  the  rails  were  carried.  It  was  found, 
by  experiment,  that  when  the  ordinary  T  iron  cross  bracing  alone  was 
fixed,  the  vibrations  of  a  pair  of  girders  could  be  increased  to  about 
5  inches,  by  the  application  of  a  moderate  lateral  force  isochronous 
with  these  vibrations ;  whilst  on  the  addition  of  the  herring-bone 
bracing,  it  became  impossible  to  produce  any  appreciable  vibration  by 
such  means.  For  the  purpose  of  getting  the  girders  into  their  places, 
at  the  top  of  each  pier,  two  frames  were  erected,  each  carrying  two 
rollers  in  the  lines  of  the  centres  of  the  girders.  To  the  under  side  of 
the  latter,  rails  were  attached,  with  their  running  faces  downwards. 
The  girders  were  first  lifted,  by  jacks,  from  the  platforms,  when  several 
rollers  were  fixed  on  the  platforms,  and  the  girders  were  then  allowed 
to  rest  on  the  rollers.  The  girders  were  next  hauled  forward  by  a 
powerful  crab  tackle,  placed  on  one  of  the  piers  in  advance,  and 
so  were  ultimately  taken  to  the  further  end  of  the  bridge;  the 
remainder  being  successively  hauled  over  in  succession.  Having  thus 
always  two  bearing  points,  with  the  centre  of  gravity  between  them, 
there  was  no  tendency  to  tilt,  and  no  necessity  for  staging  or  scaffold- 
ing— a  material  advantage  in  the  case  of  nvers  subject  to  sudden 
floods  of  extreme  violence. 


February  14th,  1865. 
J.  R.  Mc CLEAN,  Eag.,  Pjib8ij>kmt,  ur  tbb  Chaia. 

The  paper  read  was,  **  OiffhrtPt  injectoTy*  by  Mr.  Johk  Ekgla27P, 

M.  Inst.  G.E. 
BsFOBK  entering  into  a  description  of  this  instrument,  the  author 
alluded  to  what  had  been  previously  done  for  raising  or  forciiig  water 
by  means  of  a  jet  of  stenm  and  apparatus  without  moving  parts ;  in* 
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eluding  the  plans  of  Solomon  de  Caus,  of  David  Eamsey e,  of  the  Marquis 
of  Worcester,  of  Savery  (in  1698),  and  of  the  Marquis  de  Manoury 
d'Ectot,  in  1818.  It  was  observed  that  when  Manoury,  by  the  same 
means  as  Savery,  had  raised  water  to  the  height  due  to  atmospheric 
pressore,  instead  of,  like  Savery,  carrying  it  further  by  means  of  a 
steam-jet,  he  employed  a  water-jet,  on  the  principle  of  Montgolfier's 
water  ram,  for  raising  it  to  the  required  height ;  so  that  Savery's 
method,  though  more  than  a  centurv  older  than  Manoury's,  approached 
nearer  to  the  apparatus  under  consideration. 

In  describing  the  mechanism  of  the  injector,  the  author  divided  the 
instrument  into  two  distinct  parts  by  an  imaginary  plane  at  right  angles 
to  the  axis,  through  the  space  between  the  two  nozzles,  through  one  of 
which  the  jet  of  mixed  steam  and  water  was  forced  by  the  pressure  from 
the  boiler,  while  the  other  received  this  jet  of  mixed  steam  and  water 
for  transmission  to  the  boiler.  The  instrument  consisted  of  a  cylinder, 
having  fixed  in  it,  below  the  level  of  the  inlet  of  the  feed- water,  a  conical 
piece,  called  the  "  lance."  Sliding  in  the  upper  part  of  this  cylinder 
was  a  perforated  tube,  with  a  tapering  termination  called  the  tuyere, 
and  this  tube  was  worked  by  a  handle  and  screw,  by  which  the  area  of 
the  annular  passag^e  for  the  feed  water,  formed  by  the  conical  piece  in 
the  cylinder  and  the  tapering  termination  of  the  tube,  could  be  varied 
at  pleasure,  according  to  the  temperature  of  the  feed  water  and  the 
pressure  in  the  boiler — as  the  higher  the  pressure,  the  greater  the 
opening  required.  Within  the  tube  there  was  a  solid  plug,  called  the 
needle,  worked  by  another  handle  and  screw,  and  likewise  having  a 
tapering  end,  by  which  the  area  of  the  steam  passage  could  be  increased  or 
diminished,  by  the  less  or  greater  extent  of  the  insertion  of  the  needle 
m  the  tuyere.  When  adjusted  for  work,  the  action  of  the  steam-jet 
from  the  tuyere  was  such,  that  a  column  of  commingled  water  and  steam, 
caUed.  the  '*  sheaf,"  was  projected  in  the  direction  of  the  axis  of  the  in- 
strument, through  the  terminus  of  the  lance.  In  the  axis  of  the  lance, 
and  at  a  short  distance  from  its  end,  was  fixed  the  second  part  of  the 
apparatus,  consisting  simply  of  a  divergent  tube,  whose  properties  had 
long  been  known,  but  of  the  application  of  which  no  one  appeared  to 
have  thought  till  the  inventor  of  this  instrument  availed  himself  of  it 
with  80  much  ingenuity  and  success.  Leading  directly  to  the  boiler, 
this  tube  was  furnished  with  a  valve,  which,  when  the  work  was  stopped, 
closed  with  the  back  pressure. 

Two  modifications  of  the  first  part  of  the  apparatus  were  then  noticed. 
In  one,  which  had  been  supplied  for  a  stationary  boiler,  the  tuyere, 
instead  of  sliding  with  the  inner  tube,  was  fixed  to  the  cylinder,  so  that 
it  became  the  terminus  of  the  steam  pipe  from  the  boiler ;  and  the 
inner  tube,  instead  of  carrying  the  neeoie,  contained  the  lance  and  the 
divergent  tube,  and  was  now,  when  moved  towards  the  fixed  tuyere, 
the  water  adjustment, —  the  packing  between  the  water  and  the  steam 
chambers,  which  with  the  moving  tuyere  was  needed,  being  dispensed 
with.  In  the  other,  which  was  a  modification  of  the  latter  by  M.  Turck, 
the  water  chamber  was  isolated  by  the  inner  tube  ;  and  the  inner  tube, 
instead  of  carrying  the  lance  and  the  divergent  tube,  moved  inde* 
pendently  of  them  as  well  as  of  the  needle ;  thus,  not  only  dispensing 
with  the  packing  between  the  water  and  the  steam  chambers,  but  getting 
rid  of  packing  altogether. 
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The  form  of  the  lanee  had  been  determined  principallj  by  experiment. 
The  minimum  section  of  the  divergent  tube  was  the  unit  by  which  the 
other  parts  of  the  instrument  were  'measured  and  proportioned,  and 
determmed  its  force  of  injection.  Experiments  had  given  1*3  for  the 
orifice  of  the  lance,  or  nearly  that  of  the  tuyere ;  but  at  very  high 
pressures  this  must  be  reduced  to  unity,  the  tuyere  being  then  1*2. 

Bespecting  the  physical  properties  of  the  sheaf,  it  was  remarked  that 
the  indraught  of  the  feed- water  was  accounted  for — ^in  the  same  manner 
as  the  working  of  water  bellows  or  the  blast  in  locomotive  chimneys — by 
the  abstraction  of  vis  viva,  due  to  an  instantaneous  change  of  velocity. 
The  feed- water  mixing  with  the  motor  steam,  which  it  partially  con* 
densed,  resulted  in  a  sheaf  made  up  of  minute  spheres,  which,  if  received 
into  a  glass  vessel,  disappeared  with  the  cessation  of  motion.  Experi* 
ments  proved  that  the  velocity  of  the  sheaf,  so  composed  of  spherical 
particles,  was  greatly  in  excess  of  that  due  to  the  quiescent  force  of  the 
water  in  the  boiler  which  it  had  to  overcome.  When  leaving  the  boiler, 
at  a  temperature  due  to  its  pressure,  the  steam  escaped  from  the  tuyere, 
and  penetrated  a  liquid  whose  temperature  was  much  less,  a  sudden 
change  took  place — an  instantaneous  conversion  of  heat  into  work.  It 
was  easy  to  express,  algebraically,  the  useful  effect  resulting  from  this 
work  :  it  was  the  force  of  projection  with  which  the  sheaf  in  each  time- 
unit  was  moving ;  it  was  tlie  dynamic  quantity  which  would  be  turned 
Into  useful  work.  This  quantity  had  for  expanssion  the  incorporation 
of  the  mass  with  one-half  the  square  of  its  velocity.  With  this  force 
of  projection,  the  sheaf,  after  leaving  the  lance  and  traversing  the  space 
in  communication  with  the  atmosphere,  encountered  the  quiescent 
force  of  the  water  in  the  boiler  the  moment  it  passed  the  minimum 
section  of  the  divergent  tube,  the  slight  taper  of  which  permitted,  with 
minimum  friction,  the  expansion  of  the  sheaf  around  its  axis.  Ajs  this 
result  of  the  back  pressure  from  the  boiler  took  place — the  velocity  of 
each  element  being  converted  into  pressure — the  sum  of  these  effects 
represented  the  total  energy  of  the  sheaf.  In  other  words,  its  pressure, 
in  every  succe^isive  cross  section  of  the  divergent  tube,  became  greater, 
tiU,  at  the  end,  it  attained  the  maximum  and  entered  the  boiler.  From 
the  moment  onward  motion  began  and  the  work  of  injection  took  place, 
then,  from  the  contraction  of  tne  sheaf  in  the  lance  to  its  expansion  in 
the  divergent  tube,  a  simple  phenomenon  of  liquid  fluid,  as  in  a  conduit, 
was  produced. 

The  author  next  alluded,  in  detail,  to  a  table  showing  the  conditions 
of  working  the  injector,  for  which  he  was  indebted  to  M.  Turck,  of  the 
Western  Eailway  of  France ;  and  gave  another  table,  exhibiting  the 
quantity  of  water  injected  per  square  millimetre  of  the  minimum  section 
of  the  divergent  tube,  in  gallons  per  minute,  by  instruments  of  four 
companies,  according  to  experiments  made  by  the  "  Compagnie  de 
rOuest." 

The  mode  of  working  with  the  injector  on  the  Western  Sailwajr  of 
France  was,  according  to  M.  Turck,  as  follows : — steam  was  maintained 
to  the  indicated  pressure  of  di  atmospheres :  going  down  inclines,  the 
boiler  was  filled  to  the  maximum  water  level ;  and  it  was  supplied 
during  stoppages  at  stations,  care  being  taken  to  arrive  with  low  water. 
In  those  stations  where  the  engine  had  to  remain  for  some  hours  before 
starting,  the  steam  was  at  2,  or  at  most  3  atmospheres ;  and  as  soon 
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aa  the  engine  was  counted,  the  injectors  were  set  to  work  to  fill  the 
boilers,  using  up  the  steam — which  would,  with  pumps  and  without  a 
donkey  engine,  oe  wasted  — to  0.  There  were  eneine-men  who,  when 
the  steam  was  blown  off— which  seldom  happened — ^were  enabled  to 
heat  the  water  in  the  tender ;  and  who,  by  feeding  on  the  inclines  and 
at  stations,  saved — as  compared  with  the  same  boilers  fed  with  pumps, 
but  without  a  donkey  engine — a  kilogramme  and  a  half  of  fuel  per 
kilometre. 

The  test  of  the  injector  appeared  to  be  its  comparison  with  an  ap- 
paratus such  as  Mr.  Beattie's,  which  —  abstracting  its  first  cost  and 
that  of  maintenance  —  by  utilizing  the  heat  of  the  exhaust  steam, 
and  by  delivering  the  water  at  the  boiling  point,  was  asserted  to  effect 
a  saving  of  ftiel  to  the  extent  of  IB^  per  cent.,  as  compared  with  any 
process,  other  than  that  of  the  injector,  delivering  feed-water  at  the 
temperature  of  50^.  The  apparatus  was  described,  but  it  was  contended 
that  this  method  did  not  effect  a  saving  of  more  than  9  per  cent.  To 
set  against  this  there  was  the  excess  of  firet  cost  and  of  maintenance, 
the  greater  liability  to  accidents,  and  the  increaBe  of  back  pressure. 
These  were  deemed  to  be  so  considerable,  that  most  railway  companies, 
both  at  home  and  abroad,  now  adopted  the  injector  for  all  new  engines. 

It  was  observed  that  the  application  of  this  instrument  as  an  elevator 
opened  a  wide  field  for  its  emplo^ient ;  and,  in  conclusion,  a  list  was 
given  of  all  that  had  been  pubhshed  in  Prance  and  in  this  country 
relative  to  the  injector,  which,  with  exception  of  the  information  fur- 
nished by  M.  Turck,  had  formed  the  data  on  which  the  paper  had  been 


March  7tb,  1865. 

The  paper  read  was,  "  An  account  of  the  drainage  of  Faris^'^  by  Mr, 
H.  B.  Hedebstedt,  Assoc.  Inst.  C.£. 

BxFOBE  describing  the  modem  system,  allusion  was  made  to  the  man- 
ner in  which  the  draini^e  of  the  city  was  effected  up  to  the  year  1808, 
when  the  subject  first  received  thorough  investigation,  and  after  which 
numerous  works  were  undertaken,  so  that  by  the  commencement  of 
1832,  there  was  a  total  length  of  drains  of  different  kinds  of  40,302  me- 
tres. The  year  1832  marked  an  important  epoch ;  for  then  the  dreadful 
ravages  of  the  cholera  showed  the  absolute  necessity  for  cleansing  and 
draining  the  streets  upon  a  better  system  than  had  previously  prevailed. 
An  accurate  survey  of  the  city,  both  above  and  below  ground,  having 
been  made,  levels  were  taken,  and  the  principal  features  of  each  exist- 
ing drain,  or  series,  were  recorded  in  a  tabular  form. 

As  Paris  was  situated  wholly  in  the  valley  of  the  Seine,  it  was  as- 
sumed that  the  drains  should  empty  themselves  into  that  river  as  far 
as  possible,  following  the  undulations  of  the  streets  in  a  more  or  less 
direct  course.  On  the  left  or  southern  bank,  where  the  city  occupied  an 
even  and  almost  unbroken  slope,  the  drains  discharged  directly  into 
the  river,  independent  of  each  other,  and  without  consideration  of  their 
ultimate  connection,  by  a  transverse  sewer  parallel  with  the  river,  as  in 
the  system  now  in  use.    The  islands  of  St.  Louis  and  Notre  Dame 
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dipped  on  each  side  of  a  longitudinal  ridge  coinciding  with  the  centre 
line  of  the  river,  and  their  surface  water  at  once  entered  the  piyer,  bj 
drains  on  each  slope.  On  the  right,  or  northern  bank,  there  was  one 
slope  bordering  on  the  river,  down  which  the  drainage  passed  into  the 
Seine,  and  beyond  this  there  was  a  dip  in  a  northerly  direction,  towards 
the  brook  of  Menilmontant,  or  the  track  of  the  "  great  drain,"  as  it  was 
called,  which  received  the  drainage  of  all  the  streets  on  this  northern 
slope,  and  which  finally  fell  into  the  river  at  Chaillot,  some  distance  off 
on  the  west.  The  ridge  of  this  slope  was  within  the  present  fortifica- 
tions, and  from  it  descended  another  slope  in  a  southern  direction, 
now  lying  beyond  the  fortifications,  but  the  drainage  of  which  could,  if 
deemed  desirable,  be  placed  in  connection  with  the  river  on  the  north 
of  and  beyond  Paris.  There  were  thus  five  principal  divisions,  the 
left  bank,  the  isles  of  St.  Louis  and  Notre  Dame,  the  right  bank  south- 
ernmost slope,  the  right  bank  northern  slope,  and  the  extramural 
slope. 

The  Seine  was  subject  to  heavy  floods,  but  these  were  fortunately 
rare,  as,  during  the  past  two  hundred  and  sixteen  years,  there  were 
only  nine  on  record.  In  1658,  the  sur&ce  of  the  river  rose  28}  feet 
above  its  ordinary  level.  In  1802,  when  the  last  flood  occurred,  the 
river  only  rose  6}  feet  above  the  level  of  the  discharging  mouth  of  the 
modern  drain  at  Asni^res.  These  floods  were  all  more  or  less  disas- 
trous, sometimes  lasting  fourteen  days,  and  submerging  large  areas  of 
the  city.  To  check  their  recurrence,  the  low  portions  of  the  streets 
along  the  banks  of  the  river  were  raised  and  walled  iu,  to  a  point  above 
the  influence  of  floods  so  severe  as  that  of  1658.  There  were,  however^ 
some  parts  of  the  city  still  exposed  to  floods,  but  their  eflects  would 
be  less  disastrous,  from  the  efficiency  of  the  new  drains,  which  carried 
oflT  flood  water  almost  as  soon  as  the  river  level  itself  could  subside, 
instead  of  leaving  it  io  be  absorbed  or  evaporated. 

The  progress  of  the  drainage  works  might  be  gathered  from  thi», 
that,  from  the  year  1832  to  January,  1837,  the  length  of  drains  was 
increased  from  40,302  to  76,565  metres,  while  the  new  works  in  pre- 
paration, and  projected,  amounted  to  an  additional  20,000  metres. 

The  position,  cost,  and  object  of  the  several  drains,  with  the  diffi- 
culties encountered  in  their  construction,  were  then  noticed.     During 

1833,  thirty-three  works  were  completed,  of  a  total  length  of  15,008 
metres,  at  a  cost  of  about  £5.  ISs.  per  metre.  These  included  the  first 
drain  executed  by  tunnelling,  the  side  walls  of  which  were  built  iu 
masonrv  and  the  arch  iu  brickwork,  at  a    cost  of  £8  per  metre.     Iu 

1834,  there  were  twenty-eight  works,  having  a  length  of  6,810  metres, 
and  costing  £3.  17s.  m.  per  metre.  In  1835,  twenty-two  works  were 
completed,  being  of  the  length  of  8,713  metres,  at  a  cost  of  £3.  ISs.  9d. 
per  metre.  In  1836,  new  drains  were  built  in  several  places,  and  a 
sewer  was  constructed  in  a  quicksand,  the  rate  of  progress  of  which 
was  8  metres  ner  day. 

With  regard  to  the  sections  of  the  drains,  those  of  the  old  and  of 
the  new  systems  diflered  in  two  respects.  The  area  of  the  latter  was 
much  larger,  though  not  more  effective,  and  footpaths  and  rails  for 
carrying  waggons  were  provided.  In  the  former,  it  was  arranged  that, 
as  &r  as  possible,  all  the  drains  should  have  a  clear  heieht  of  6  feet,  in 
order  to  insure  their  being  properly  cleansed.    When  this  height  could 
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not  be  giTen,  shafts  were  frequentlj  added,  to  allow  the  workmen  occa- 
sionallj  to  stand  upright.  Tne  minimum  inclination  of  the  drains  was 
1  in  1000;  some  were  mnth  steeper;  and  in  these  steps  had  been 
introduced  in  the  inverts,  principallj  at  the  points  of  junction  with 
other  drains.  Up  to  the  end  of  1863,  there  were  in  operation  217 
miles  of  drains,  or  more  than  four  times  the  length  in  use  m  1837. 

Am  to  the  cleansiDg  of  the  drains,  before  the  introduction  of  the 
mechanical  contriyances  now  in  use,  it  was  found  necessary  to  employ 
hand  labour  assisted  bj  flushing,  in  many  of  the  drains  having  an  incli- 
nation of  1  in  1000,  as  that  slope  was  found  insufficient  to  carry  off  in 
suspension  the  solid  materials  of  the  drainage.  In  the  smaller  drains, 
rakes  or  scrapers  of  wood,  cut  to  the  contour  of  the  invert,  were 
worked  backwards  and  forwards,  until  the  mud  was  drawn  to  a  shaft, 
through  which  it  was  lifted.  In  the  larger  ones  the  brush  and  rake 
were  still  made  use  of,  aided  bv  flushing.  From  both  banks,  and  from 
the  central  islands,  all  the  outlets  poured  direct  into  the  river,  and  at 
the  end  of  1837,  there  were  probably  forty  important  outlets.  Now, 
with  three  exceptions,  all  the  discharging  mouths  had  been  abandoned, 
and  longitudinal  drains,  parallel  with  the  river,  had  been  substituted. 
These  finally  discharged  into  the  Seine  at  two  places — one  within,  and 
the  other  beyond,  the  limits  of  the  city. 

A  description  was  then  given,  showing  the  manner  in  which  both 
the  household  and  the  rain  water  was  disposed  of.  Night  soil,  it  was 
remarked,  had  no  connection  whatever  with  the  drains,  except  in  one 
case.  Most  of  the  houses  in  Paris  were  built  in  blocks,  with  a  central 
court-jard  common  to  all,  in  which  there  was  usually  a  cesspool  for 
receiving  the  soil,  whence  it  was  removed  at  intervals.  A  new  plan 
was  now  under  trial  in  a  few  places,  chiefly  at  barracks.  This  con- 
sisted in  leading  the  ni^ht  soil  into  cyb'nders  perforated  with  fine  holes, 
which  allowed  the  liquid  portion  to  rise  in  an  outer  cylinder,  while 
retaining  the  solid  matter  within.  The  liquid  portion  was  drawn  off 
daily,  and  the  internal  cylinder  was  emptied  as  required*  In  all  cases 
the  night  soil  was  carted  away  from  the  city,  and  was  deposited  in 
appointed  places.  A  large  quantity  was  converted  into  manure,  at 
deodorising  works,  but  only  what  found  a  ready  sale  was  thus  operated 
upon,  so  that  much  still  went  to  waste. 

The  method  of  cleansing,  and  the  appliances  to  effect  it,  were  next 
noticed.  Several  of  the  main  drains  were  composed  of  two  principal 
parts,  of  which  the  lower,  or  water-way  proper,  formed  but  a  small 
proportion  of  the  entire  sectional  area.  Those  drains  which  had  no 
separate  water-way  were  cleansed  by  hand.  The  water-way,  when 
forming  a  distinct  part  of  the  work,  was  of  three  standard  sizes,  all 
cleansed  on  one  principle,  but  by  appliances  diflering  in  detail.  One 
was  by  a  cleansing  boat,  furnished  with  a  scraper  at  the  bow,  which 
nearly  filled  the  section,  and  was  capable  of  motion  in  a  vertical  arc. 
This  scraper  formed  a  dam,  and  the  water  rising  behind  it  formed  a 
motive  power,  which  pushed  the  boat  forward,  carrying  the  mud  with 
it.  This  scraper  of  course  required  constant  adjustment ;  and,  instead 
of  being  a  solid  disc,  it  was  provided  with  three  openings,  the  central 
one  of  which  was  always  open,  while  the  others  were  fitted  with  sliding 
shutters.  A  simple  arrangement  at  the  stern  of  the  boat  kept  it  true 
to  the  axis  of  the  channel.     Under  the  most  favourable  circumstances, 
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it  seldom  happened  that  a  length  of  more  than  800  metres  could  be 
thoroughly  cleansed  in  one  day,  owing  to  the  necessity  for  going  over 
some  places  several  times.  Some  of  the  drains  were  cleansed  by  means 
of  a  small  truck,  used  with  apparatus  like  that  of  the  boats. 

In  order  to  provide  for  the  safety  of  the  workmen,  in  the  event  of 
their  being  overtaken  by  a  sudden  rise  of  water  above  its  normal  level, 
safety  chambers  had  been  built  in  the  roofs,  which  were  reached  by 
openings  in  the  side  walls  of  the  drains.  In  June,  1855,  the  water  rose 
in  the  outfall  drain,  on  the  right  bank  of  the  Seine,  to  a  height  of  4 
feet  11  inches  above  the  level  of  the  side  footpaths ;  and  in  that  on 
the  left  bank  the  water  rose  to  7  feet  above  the  same  level.  Since 
then,  many  overflow  weirs  had  been  built  along  these  main  outfall 
drains,  so  as  to  carry  off  the  surplus  water  after  it  liad  risen  above  the 
footpaths. 

One  leading  feature  of  these  works  was  the  absence  of  small  pipes, 
so  constantlv  used  in  England.  The  smallest  section  ever  built,  under 
either  the  old  or  the  modern  system,  being  5  feet  6  inches  in  height,  bv 
2  feet  3  inches  in  width  at  the  springing  of  the  roof.  As  only  a  smail 
portion  of  the  total  area  was  occupied  by  the  water-way  proper,  the 
modem  plan  appeared  to  be  very  extravagant.  In  one  case,  the  large 
space  sacnficed  for  two  water  mains  was  instanced.  Another  source 
of  heavy  outlay  arose  from  this  circumstance : — It  might  have  been 
supposed  that  one  drain  of  the  prevailing  large  sizes  would  fully  satisfy 
the  requirements  of  one  street.  This,  however,  was  not  so.  A  recent 
Act  compelled  all  householders  to  build,  at  their  own  cost,  private 
branches  in  communication  with  the  street  drains;  and,  apparently 
with  a  view  of  reducing  the  pressure  of  this  Act,  it  had  been  established 
that,  in  all  new  streets  having  a  width  of  72.  feet,  the  City  Commis- 
sioners should  build  a  drain  on  each  side  of  the  street,  so  as  to  shorten 
the  length  of  transverse  drainage.  These  drains  would  be  under  the 
pavements,  and  the  efiect  of  ^is  Act  upon  the  householders  would 
then  be  scarcely  felt.  During  the  early  part  of  1864,  when  the  author 
was  in  Paris,  he  noticed  the  rapid  progress  of  new  works  in  several 
parts  of  the  cit^ ;  but  in  these  no  provision  appeared  to  be  made  for 
the  branch  drams,  which,  it  might  naturally  be  supposed,  would  be 
proceeded  with  simultaneously  with  the  main  drains,  to  avoid  the 
expense  and  inconvenience  of  opening  the  ground  a  second  time. 

ilio  velocity  of  the  current  m  the  Seine  was  not  sufficient  to  carry 
off  the  heavy  matter  discharged  from  the  drains ;  consequently  mud 
accumulated  in  the  river  bed,  which  was  cleared  by  dredging,  at  an 
annual  cost  of  £3200,  being  at  the  rate  of  tenpence  to  one  shilling  per 
cubic  metre.  The  maintenance  of  the  system  was  most  expensive, 
involving  an  outlay,  during  a  recent  year,  of  about  £30,000.  The 
author  stated,  as  the  result  of  several  personal  inspections  of  the  drains 
at  work,  that  there  was  a  complete  absence  of  unpleasant  smell. 

The  materials  used  in  the  construction  of  the  works  of  the  old  system 
were,  a  rough  random  rubble  plastered — a  superior  kind  coursed — and 
ashlar,  chiefly  for  the  inverts.  Concrete  was  frequently  employed  in 
the  foundations,  as  it  was  now;  but  the  selection  of  lime  for  the  masonty 
waa  formerly  riot  considered  important.  At  present,  a  coarse  gritty 
sandstone  was  extensively  used,  set  in  random  rubble  fashion, — the  stone 
forming  perhaps  not  more  than  40  per  cent,  of  the  work,  and  the  staple 
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material  being  mortar.  The  sand  for  this  mortar  was  coarse  and  fine 
together,  as  taken  from  the  pit ;  the  result  being  a  concrete  rather  than 
a  mortar,  which  was  employed  in  a  dry  stiff  state.  The  work,  neverthe- 
less, was  strong,  attributable,  it  was  believed,  to  good  hydraulic  lime 
being  employed.  Within  the  last  three  years,  a  new  building  material, 
concrete,  or  b^ton  "  Coiguet,"  had  been  introduced,  the  use  of  which 
had  already  been  found  to  be  satisfactory.  This  concrete  was  com- 
posed of  sand,  or  ballast,  dredged  from  the  Seine,  mixed  with  hydrau- 
lic lime  and  Boman  cement.  The  cement  was  required  to  weigh  2800 
lbs.  to  3,100  lbs.  per  cubic  metre.  This  concrete  cost  £1.  12*.  per 
cubic  metre  in  position  in  the  drains,  but  the  varieties  of  the  mixture 
caused  the  price  to  fluctuate  between  £1  and  £3.  6*.  per  metre.  The 
mode  of  building  with  this  material  was  described  in  detail. 

In  conclusion,  the  author  gave  a  schedule  of  the  rates  paid  for  ma- 
sonry, and  of  the  prevailing  prices  of  the  materials  used  in  the  con- 
struction of  the  works ;  and  offered  his  acknowledgments  to  M.  Bel- 
grand,  the  engineer-in-chief,  for  courteously  placing  at  \m  disposal  all 
the  records  connected  with  the  works,  as  well  as  for  allowmg  him 
permission  to  inspect  them. 


MECHANICAL    ENGINEERS'    SOCIETY. 

fConiUrmed  from  page  MX. J 

"0»  the  distribution  ofxceight  on  the  axlet  of  locovwtwes,^^  by  Mr.  John 
EoBmrsoK,  of  Manchester. 

AMoyosT  the  causes  affecting  the  Bteadiness  of  locomotive  engines  in 
motion,  and  thereby  also  the  general  steadiness  of  trains  on  railways, 
the  distribution  of  weight  upon  the  various  axles,  it  is  believed,  has 
not  received  the  amount  of  consideration  which  the  subject  deserves. 
There  are  numerous  circumstances  which  must  necessarily  be  taken 
into  consideration  for  determining  the  position  of  the  axles  of  an 
engine  relatively  to  its  general  mass.  The  most  important  object  is 
to  obtain  sufficient  weignt  upon  the  driving  wheels,  whether  single  or 
coupled,  for  giving  the  amount  of  adhesion  necessary  to  draw  the  load 
ana  ascend  the  gradients  for  which  the  engine  is  to  be  adapted :  and 
another  consideration  of  great  importance  in  fixing  the  position  of  the 
axles  is  the  number  and  sharpness  of  the  curves  on  the  road  along 
which  the  engine  has  to  pass.  Tnese  two  conditions  naturally  influence 
the  distance  between  the  several  axles  of  the  engine,  especially  the 
extreme  ones,  the  distance  between  wbich  is  called  the  "  wheel  base." 
These  two  main  conditions,  of  the  weight  on  the  driving  wheels  and 
the  nature  of  the  cunes  on  the  line,  being  fixed,  the  question  arises 
how  best  to  distribute  the  weight  of  the  engine  on  its  axles.  Loco- 
motives in  general  may  be  divided  for  the  present  purpose  into  fifteen 
classes,  each  of  wbich  presents  different  obstacles  to  obtaining  a  proper 
distribution  of  weight  upon  the  axles.  The  figures  indicating  the 
weights  at  the  several  axles  are  taken  with  an  ordmary  working  quan- 
tity of  water  and  fuel  in  the  boiler  and  fire-box,  and  in  the  tank 
engines,  with  the  tanks  fully  loaded. 
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Four-wheeled  endues,  hAving  inside  cylinders,  are  generally  used 
for  mineral  and  coal  lines,  and  for  forming  trains  at  stations.  A  very 
large  amount  of  weight  here  comes  upon  the  bind  axle,  in  consequence 
of  the  overhanging  fire-box,  and  this  can  only  be  aUeviated  by  making 
the  boiler  anusoalTy  long,  in  proportion  to  the  fire-grate  and  flue  area. 
The  actual  weights  upon  the  axles  of  such  an  engine  in  working  order, 
with  cylinders  14  inches  diameter  by  20  inches  stroke,  and  wheels 
?)  feet*  9  inches  diameter,  have  been  ascertained  by  the  weighing 
machine  to  be : — Leading  axle,  6*00  tons  ;  hind  axle,  12*50  tons  :  total 
adhesion  weight,  18*50  tons.  And  with  an  elongated  boiler  the  weights 
are— Leading  axle.  7'3S  tons ;  hind  axle,  11*80  tons ;  total  adhesion 
weight,  19*18  tons.  The  weight  required  for  maximum  adhesion  in  this 
engine  is  18*49  tons  ;  that  is,  the  weight  required  for  making  use  of 
the  maximum  power  of  the  engine,  under  the  most  favourable  circum- 
stances when  the  adhesion  friction  is  at  its  maximum  amount  of  l-5th 
of  the  load,  and  the  mean  effective  steam  pressure  in  the  cylinders 
throughout  the  stroke  being  taken  at  95  lbs.  per  square  inch  in  start- 
ing the  train. 

The  unequal  distribution  of  weight  upon  the  axles  of  four-wheeled 
engines  above  shown,  may  to  some  extent  be  avoided  by  placing  the 
cylinders  outside  the  frame ;  for  in  this  case  the  increased  weight 
forward  of  the  cylinders  and  their  attachments,  and  the  possibility  of 
getting  the  straight  driving  axle  much  nearer  to  the  fire-box  than  a 
crank  axle  could  be  placed,  tend  more  nearly  to  equalise  the  weight 
upon  the  two  axles.  On  the  other  hand,  a  less  substantial  engine  is 
thus  obtained,  especially  where  coupled ;  since  the  coupling  rod, 
passing  inside  the  connecting  rod  and  the  slide  bara,  renders  it  difiicult 
to  secure  a  good  attachment  to  the  frames.  Tbe  actual  weights  ascer- 
tained upon  the  axles  of  such  an  engine  in  working  order,  with 
(T^linders  15  in.  diameter  by  24  in.  stroke,  and  wheels  4  fb.  6  in. 
diameter,  have  been :— Leading  axle,  1000  tons  ;  hind  axle,  11*25  tons : 
total  adhesion  weight,  21*25  tons — ^the  weight  required  for  adhesion 
being  21*25  tons. 

In  four-wheeled  tank  engines,  in  which  the  supply  of  water  and 
fuel  is  carried  by  the  cn^ne  itself,  by  arranging  the  position  of  the 
water  tank  so  as  to  keep  its  own  weight,  as  well  as  that  of  the  water 
it  contains,  well  forward,  the  leading  axle  may  be  made  to  bear  a 
larger  proportion  of  the  additional  weight  than  the  hind  axle,  whether 
the  cylinders  be  placed  inside  or  outside  the  frames.  This  is,  however, 
counterbalanced  by  the  necessity  for  lengthening  the  foot-plate,  and 
fencing  it  at  the  back,  for  the  purpose  of  carrying  the  fuel,  thereby 
increasing  the  weight  overhanging  the  hind  axle.  The  actual  weights 
obtained  in  such  an  engine,  witli  inside  cylinders  13  in.  diameter  ly 
18  in.  stroke,  and  wheels  3  fb.  9  in.  diameter  coupled,  have  been  :^Leiit- 
ing  axle.  7*45  tons;  hind  axle,  14*95  Ions:  total  adhesion  weyh^ 
22*40  tons — the  weight  required  for  adhesion  being  14*87  tona.      ^^ 

The  next  class  of  engine  is  that  which  has  hitherto  been  cosadjlft 
the  ordinary  type  of  passenger  engine,  having  six  wheels  all  QX^^^^E 
the  middle  or  driving  axle  being  placed  under  the  crlindr^M  J^^^B 
the  boiler,  in  front  of  the  fire-box,  the  leading  ask  bekiftd  W^  "  ^^^^ 
and  the  hind  axle  behind  the  fire-box.  7  '' 
description,  it  is  usually  sought  to  ImMTj 
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middle  aide,  then  a  lens  weight  upon  the  leadiug,  and  a  ^till  less 
weight  upon  the  hind  axle  ;  but  to  have  these  weights  not  so  dispro- 
portionate as  that  it  shall  be  impossible  to  vary  the  weight  upon  the 
middle  axle,  within  a  moderate  range,  by  a  corresponding  adjustment 
of  that  upon  the  leadiug  axle.  In  this  respect  the  in(*ide-cvlinder 
arrangemeut  presents  an  advantage  over  that  with  outside  cyliuders ; 
since  the  leading  axle  in  inside-cylinder  engines  can  be  placed  much 
nearer  to  the  smoke-bux,  and  the  weight  upon  it  thereby  dimiuished, 
on  account  of  the  cylinders  not  interfering  with  the  leading  wheels,  as 
in  out«ide-cy Under  engines.  The  couneeting  rod  also  is  then  capable 
of  being  made  longer,  in  cousequence  of  the  increased  distance  from 
the  smoke-box  at  which  the  middle  axle  may  be  placed  without  throw* 
ing  too  much  weight  upon  the  leading  axle,  which  in  engines  with 
short  boilers  is  often  a  matter  of  considerable  importance.  It  may  be 
remarked,  that  the  arrangement  of  uncoupled  engines  with  all  the 
axles  under  the  cylindrical  part  of  the  boiler  is  now  almost  discarded, 
at  least  in  this  country ;  since  they  are  found  to  be  so  unsteady,  in 
consequence  of  the  overhanging  weight  of  the  fire-box,  that  high 
speeds  cannot  be  safely  accomplished  with  them. 

In  an  example  of  mside  c}4iDder  passenger  engine,  having  cylin- 
ders 15  in.  diameter  by  20  in.  stroke,  middle  wheels  5  ft.  6  in.  diameter, 
and  leading  and  hiud  wheels  3  ft.  6  in.  diameter,  the  total  weight, 
being  2306  tons,  was  distributed  as  follows  : — leading  axle,  8*16  tons ; 
middle  axle,  10- 10  tons :  hind  axle,  4S0  tons ;  total  adhesion  weight 
10*  10,  the  weight  required  for  adhesion  being  14'48  tons. 

An  example  of  a  favourable  distribution  in  an  outside-cyllnder  pas- 
senger engine  is  the  *'  Lady  of  the  Lake,*'  of  the  London  and  North 
Western  Eailway,  shown  at  the  International  Exhibition  of  1862.  TVith 
cylinders  16  in.  diameter  by  24  in.  stroke,  middle  wheels  7  ft.  7i  in. 
diameter,  leading  and  hind  wheels  3  ft.  8  in.  diameter,  the  distribution 
of  the  weight  is:  ■—  Leading  axle,  9- 40  tons ;  middle  axle,  11  50  tons  ; 
hind  axle,  6*  10  tons  :  total  adhesion  of  weight,  11'50  tons — the  weight 
required  for  adhesion  being  14*21!  tons. 

The  construction  of  uncoupled  engines  with  tanks  is  not  of  very 
frequent  occurrence.  As,  however,  many  such  engines  were  made  for- 
merly, the  distribution  of  one  is  given,  with  the  tank  placed  under  the 
footplate  behind  the  fire-box  ;  inside  cylinders  15  in.  diameter  by  20  in. 
stroke,  middle  wheels  5  ft.  6  in.  diameter,  leading  and  hind  wheels 
8  ft.  6  in.  diameter.  The  distribution  was : —  Leading  axle,  7*35  tons  ; 
middle  axle,  10*25  tons ;  hind  axle,  6*95  tons :  total  adhesion  weight, 
10*25  tons — the  weight  required  for  adhesion  being  14*48  tons.  The 
placing  of  a  tank  under  the  cylindrical  portion  of  the  boiler  in  an  outside- 
cvlinder  uncoupled  engine  simply  tends  to  increase  the  weight  upon 
the  leading  axle,  already  too  heavily  loaded,  and  has  not  been  exten- 
sively adopted  within  the  range  of  the  writer's  observation. 

During  the  past  few  years  there  has  existed  in  this  country  a  growing 
tendency  to  adopt  engines  with  four  coupled  wheels  for  the  passenger 
trains  on  the  great  trunk  lines,  and  for  the  mixed  trains  on  shorter  and 
branch  railways.  In  the  former  case,  in  consequence  of  the  great 
number  of  passenger  carriages  required  in  many  of  the  trains  ;  and  in 
the  latter,  ^wing  to  the  desirability  of  having  engines  of  sufficient  power 
to  work  trains  composed  partly  of  passengers  and  partly  of  goods.     In 
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most  cases  such  engines  have  been  built  with  small  leading  wheels,  &n<i 
with  the  middle  and  hind  wheels  coupled,  under  the  impression  that  it 
is  safer  to  run  at  high  speeds  with  wheels  of  small  diameter  in  front  than 
if  their  size  was  such  as  is  usually  employed  when  coupled  for  driving. 
In  regard  to  the  best  distribution  of  weight  upon  the  axles  of  such 
engines,  it  is  evident  that  the  difficulty  is,  whether,  in  the  case  of  inside 
or  outside-cylinder  engines,  to  get  a  fair  proportion  of  weight  upon  the 
hind  wheels,  so  as  to  justify  their  being  coupled  to  the  middle  wheels, 
assuming  the  position  of  the  hind  axle  to  be  behind  the  fire-box.  And 
to  show  that  this  question  is  not  easy  of  solution,  the  following  instances 
are  given  of  the  distribution  of  weight  upon  the  axles  of  such  engines. 

Coupled  passenger  engine  with  outside  cylinders  16  in.  diameter  by 
22  in.  stroke,  middle  and  hind  wheels  coupled  5  ft.  7  in.  diameter, 
leading  wheels  3  ft.  7  in.  diameter — total  weight,  31 '60  tons  :  of  which 
the  distribution  is : — Leading  axle,  10*80  tons ;  middle  axle,  11'86  tons; 
hind  axle,  8*95  tons:  total  adhesion  weight,  20*80  tons  —  the  weight 
required  for  adhesion  being  17*83  tons.  In  this  engine  a  heavy  east- 
iron  block  was  added,  forming  the  foot-plate,  in  order  to  obtain  the 
above  distribution  of  the  weight. 

In  the  case  of  engines  with  inside  cylinders,  it  is  more  easy  to  load 
the  hind  wheels  sufficiently,  to  prevent  an  exaggerated  load  upon  the 
leading  wheels  ;  because  the  latter  being  placed  more  forward  in  the 
engine  than  is  usually  possible  with  outside  cylinders,  the  weight  on 
them  is  diminished ;  and  when  the  middle  axle  is  relieved  from  un- 
necessary weight,  by  adjustment  of  the  springs,  a  greater  proportion  is 
taken  by  the  hind  wheels  than  would  be  the  case  u  the  leading  wheels 
were  nearer  the  middle  wheels.  In  such  an  engine,  with  cylinders 
15  in.  diameter  by  20  in.  stroke,  middle  and  hind  wheels  5  ft.  6  in. 
diameter,  leading  wheels  3  ft.  6  in.  diameter,  total  weight  25*80  tons, 
the  distribution  has  been:  —  Leading  axle,  8*39  tons;  middle  axle, 
1000  tons ;  hind  axle,  7*41  tons  :  total  adhesion  of  weight,  17*41  tons 
— the  weight  required  for  adhesion  being  14*48  tons.  In  this  engine, 
extra  weighting  of  the  foot-plate,  was  not  i*equired. 

Another  example  of  this  class  of  engine  is  that  in  which  the  sloping 
of  the  bottom  of  the  fire-box  upwards,  from  front  to  back,  allows  or  the 
hind  axle  being  placed  under  the  ashpau,  whereby  it  carries  a  much 
larger  share  of  the  weight  of  the  engine  than  would  otherwise  be  pos- 
sible. An  engine  with  cylinders  17  in.  diameter  by  22  in.  stroke, 
middle  and  hind  wheels  6  ft.  6  in.  diameter,  leading  wheels  4  ft.  0  in. 
diameter,  had  the  following  distribution :  —  Leading  axle,  9*36  tons ; 
middle  axle,  11*57  tons ;  hind  axle,  9*71  tons :  total  adhesion  of  weight, 
21*28  tons — the  weight  required  for  adhesion  being  17*29  tons. 

When  it  is  desired,  as  is  not  unfrequently  the  case,  to  construct  such 
engines  for  carrying  their  own  supply  of  fuel  and  water,  it  is  easy  so  to 
arrange  the  position  of  the  tanks  as  to  get  an  excellent  distribution  of 
weight  upon  the  wheels ;  and  if  the  tanks  be  conveniently  placed  on 
the  side  frames,  pretty  equally  over  the  coupled  axles,  the  loading  and 
unloading  of  the  coupled  wheels,  in  moderately  equal  proportions,  is 
secured,  when  the  tanks  are  first  filled,  and  afterwards  gradually 
emptied,  by  the  supply  to  the  boilers :  whereas,  when  the  tank  is  placed 
under  the  foot-plate,  the  lund  axle  has  a  much  larger  proportion  of  the 
gi*088  weight  of  the  engine  to  caiTy  when  the  tank  is  full  than  when  it 
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is  empty.  The  weights  obtained  in  an  enfi;ine  of  this  class,  with  cylinders 
15  in.  diameter  by  20  in.  stroke,  middle  and  hind  wheels  5  ft.  0  in. 
diameter,  leading  wheels  3  ft.  6  in  diameter,  have  been  : — Leading  axle, 
8*50  tons ;  middle  axle,  10' 13  tons ;  hind  axle,  9'51  tons :  total  ad- 
hesion weight,  19*64  tons  —  the  weight  required  for  adhesion  being 
15*9^  tons. 

One  of  the  most  generally  useful  classes  of  engine  for  the  common 
purposes  of  railways  is  the  six-wheeled  engine,  having  the  four  front 
wheels  coupled,  since  it  can  be  used  for  ordinary  goods  trains,  or  for 
heayy  passenger  trains  when  not  run  at  too  great  a  speed.  The  ad- 
vantage of  such  an  arrangement  of  engine,  if  made  with  inside  cylinders, 
is  that  nearly  the  whole  weight  of  the  engine  may  be  conveniently  dis- 
tributed upon  the  four  coupled  wheels,  leaving  but  a  small  proportion 
for  the  hind  wheels,  which,  in  this  case,  do  little  more  than  serve  to 
avoid  the  disadvantages  of  an  overhanging  fire-box.  The  following  is  a 
good  example  of  distribution  of  weight  on  the  axles  of  an  engine  of  this 
class,  with  inside  cylinders  16  in.  diameter  by  22  in.  stroke,  leading  and 
middle  wheels  5  ft.  0  in.  diameter,  hind  wheels  3  ft.  6  in.  diameter : — 
Leading  axle,  9*77  tons  ;  middle  axle,  10*27  tons ;  hind  axle,  4*42  tons : 
total  adhesion  weight,  20*04  tons  —  the  weight  required  for  adhesion 
being  19*91  tons. 

By  changing  the  relative  positions  of  the  leading  and  middle  axles, 
the  distribution  of  the  weight  in  the  last  example  may  be  varied  as 
required,  without  danger  of  getting  a  disproportionate  length  of  con- 
necting rod.  But  where  such  engines  are  to  be  constructed  with  out- 
side  cylinders,  a  difficulty  as  to  distribution  immediately  arises,  since 
the  large  diameter  of  the  front  wheels  renders  it  necessary  that  the 
leading  axle  be  placed  at  a  considerable  distance  behind  the  cylinders  ; 
and  thus  a  much  larger  proportion  of  the  weight  of  the  engine  is  thrown 
upon  the  leading  wheels  than  is  either  necessary  or  desirable.  The  distri- 
bution obtained  in  an  engine  with  outside  cylinders  15  in.  diameter  by 
22  in.  stroke,  leading  and  middle  wheels  4  ft.  6  in.  diameter,  has  been : — 
Leading  axle,  lOCS  tons ;  middle  axle,  11*07  tons ;  hind  axle,  4*62 
tons :  total  adhesion  weight,  21*07  tons  —  the  weight  required  for  ad- 
hesion being  19*47  tons. 

Engines  of  this  class  are  sometimes  required  to  carry  their  own  supply 
of  water  and  fuel ;  in  which  case  it  seems  most  desirable  to  place  the 
water  tank  on  the  top  of  the  boiler,  so  as  to  increase  the  load  propor- 
tionately on  the  coupled  wheels,  and  let  the  hind  wheels  carry  the  in- 
creased weight  involved  in  the  fuel  boxes  and  fuel.  The  distribution  of 
weight  in  a  "saddle"  tank  engine,  having  inside  cylinders  14  in.  diameter 
by  20  in.  stroke,  leading  and  middle  wheels  4  ft.  9  in.  diameter  is  :  — 
lieading  axle, 9*60 tons ;  middle  axle,  11*24?  tons ;  hind  axle,  507  tons : 
txrtal  adhesion  weight,  20*84  tons  —  the  weight  reqxdred  for  adhesion 
being  14*59  tons.  Should  it  be  desired  to  add  tanks  to  engines  of  this 
class  with  outside  cylinders,  it  is  clear  that  a  certain  amount  of  the 
superfluous  weight  upon  the  leading  wheels  might  be  counterbalanced 
bjr  placing  the  tank  under  the  foot-plate ;  but  the  disadvantage  would 
still  continue  of  disproportionately  loaded  axles,  according  as  there  was 
a  grp&ter  or  less  quantity  of  water  in  the  tank. 

The  next  class  of  engines  to  be  referred  to  is  that  used  for  heavy 
goods  traffic  with  all  six  wheels  coupled.     Such  engines,  constructed 


Digitized  by 


Google 


240  ITEWTOK's  LOITDOS'  JOTTBITAL  of  i.BTB.  [^'ilSi!**' 

with  inside  cylinders,  are  very  common,  though  a  good  distribution  of 
weight  upon  their  axles  is  not  easy^sinccthe  hind  axle,  when  placed  behind 
the  fire-box,  has  naturally  but  a  comparatively  very  small  proportion  of 
the  weight  of  the  engine  to  carry  ;  and  if,  in  order  to  obviate  this  dis- 
advantage, it  is  sought  to  move  the  middle  axle  nearer  to  the  cylinders, 
the  due  length  of  the  connecting  rod  is  sacrificed,  unless  the  length  of 
the  boiler  be  increased,  giving  a  corresponding  increase  in  the  wheel 
base  of  the  engine ;  which,  in  railways  having  sharp  curves,  is  by  no 
means  desirable,  especially  in  an  engine  having  all  the  wheels  coupled. 
A  favourable  distribution  of  weight  in  an  engine  of  this  kind  with  inside 
cylinders,  16  in.  diameter  by  24  in.  stroke,  and  wheels  5  ft.  1|  in. 
diameter,  is  : — Leading  axle,  10'60  tons  ;  middle  axle,  10*90  toqs ;  hind 
axle,  7*25  tons:  total  adhesion  of  weight,  28*75  tons  —  the  weight  re- 
quired for  adhesion  being  21*18  tons,  and  the  wheel  base  16  ft.  3  in. 

A  large  number  of  engines  with  six  coupled  wheels  have  been  built 
with  all  their  axles  underneath  the  cylindrical  part  of  the  boiler,  so  as 
to  attain  the  double  object  of  a  short  wheel  base  and  a  more  equal  dis- 
tribution of  weight  upon  the  axles.  With  such  an  arrangement  the 
following  have  been  the  results,  in  an  engine  with  inside  cylinders 
18  in.  diameter  by  24 in.  stroke,  and  wheels  5  ft.  0  in.  diameter: — 
Leading  axle,  7*70  tons ;  middle  axle,  10  35  tons  ;  hind  axle,  9*95  tons : 
total  adhesion  weight,  28*00  tons — ^the  weight  required  for  adhesion  beins 
27*45  tons,  and  the  wheel  base  12  ft.  2  in.  The  advantage  so  obtained 
of  a  short  wheel  base  is,  however,  counterbalanced  to  a  considerable 
extent  by  the  instability  created  by  the  overhanging  fire-box,  which, 
when  the  firebox  is  large,  is  a  matter  of  serious  importance. 

As  a  mean  between  the  extremes  of  the  last  two  examples,  stands 
the  six-wheeled  goods  engine,  with  long  fire-box,  having  the  grate 
sloping  upwards  from  front  to  back.  In  this  case  the  wheel  base  is 
shortened,  and  the  weight  on  the  hind  axle,  which  is  placed  under  the 
ashpan,  is  increased,  as  compared  with  engines  having  the  hind  coupled 
axle  behind  the  fire-box.  The  distribution  of  weight  in  such  an  engine, 
with  inside  cylinders  17  in.  diameter  by  24  in.  stroke,  and  wheels  5  ft. 
diameter,  has'  been: — Leading  axle,  10*64  tons ;  middle  axle,  11*57  tons; 
hind  axle,  9*73  tons :  total  adhesion  weight,  31*94  tons — ^the  weight 
required  for  adhesion  being  24*53  tons,  and  the  wheel  base  15  ft.  6  in. 

The  construction  of  engines  having  six  coupled  wheels  with  outside 
cylinders,  although  frequently  met  with  on  tne  continent,  is  in  this 
eountrj  very  unusual,  since  such  an  arrangement  aggravate  the  dis- 
roportion  between  the  weight  upon  the  leading  and  that  upon  the 
ind  axle,  when  the  hind  axle  is  placed  behind  the  fire-box.  The  dis- 
tribution obtained  in  an  outside-cyliuder  engine,  with  overhanging 
fire-box,  having  cylinders  I7iin.  diameter,  by  24|  in  stroke,  and  wheek 
4  ft.  3  in.  diameter,  has  been: — Leading  axle,  11*20  tons ;  middle  axle, 
10*46 tons ;  hind  axle,  10*95  tons:  total  adhesion  weight,  32*61  tons — 
the  weight  required  for  adhesion  being  30*35  tons,  and  the  wheel  base 
lift.  0 in. 

For  mineral  and  coal  traffic,  engines  are  frequently  constructed  hav- 
ing six  wheels  coupled,  and  with  tanks  for  their  water  and  fuel  supply. 
As  in  the  case  of  other  engines  with  the  hind  wheels  coupled,  so  here 
the  position  of  the  tanks  can  be  so  arrangedas  to  equalise  the  unfavour- 
able distribution  of  weight  upon  the  hind  wheels  when  the  hind  axle 
is  placed  behind  the  fire-box. 
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In  Bome  instances  such  engines  are  constructed  with  the  tank  ander 
the  foot-plate ;  but  these  afe  again  subject  to  the  disadvantage  of  too 
great  a  variation  in  the  weight  upon  the  hind  wheels,  depending  upon 
whether  the  tank  and  fuel  boxes  are  empty  or  full. 

On  mineral  railways,  having  sharp  curves,  it  ia  frequently  desired  to 
reduce  the  wheel  base  to  the  smallest  possible  limit,  and,  consequently, 
all  the  axles  of  the  engines  are  placed  between  the  fire-box  and  smoke- 
box.  Under  these  circumstances,  the  tank  lias  to  be  placed  on  the 
top  of  the  boiler,  and  so  arranged  that,  whether  full  or  empt}%  each 
pair  of  wheels  shall  be  proportionally  loaded  and  relieved.  The  distri- 
bution of  weight  in  such  an  engine,  with  inside  cylinders  16  in.  diameter, 
by  24  in.  stroke,  and  wheels  4  ft.  6  in.  diameter,  has  been— leading  axle, 
8-60  tonn  ;  middle  axle,  11-00  tons  ;  hind  axle,  10-75  tons :  total  adhe- 
sion weight,  30*25  tons — the  weight  required  for  adhesion  being  2413 
tons,  and  the  wheel  base  11  ft.  8  in. 

Bogie  engines  have  been  rendered  necessary  by  the  construction  of 
railways  with  not  very  heavy  permanent  way  and  sharp  curves ;  in 
consequence  of  which  a  short  wheel  base  has  become  a  necessity,  and 
in  heavy  engines  it  has  been  found  requisite  to  carry  the  weight  of  the 
leading  end  upon  four  wheels  instead  of  upon  two,  the  wheels  being 
placed  very  far  forward,  and  thereby  necessitating  considerable  lateral 
freedom  of  motion  upon  the  curves.  Engines  of  this  class  working 
with  tenders,  and  having  their  middle  and  hind  wheels  coupled,  are 
used  almost  universally  on  the  American  railways,  both  for  passenger 
and  eoods  traffic.  It  appears  that,  in  engines  so  constructed,  a  consi- 
derable  amount  of  the  weight  of  the  engine,  which  ought  to  be  avail- 
able for  adhesion,  is  carried  on  the  bogie  wheels,  in  consequence  of  the 
increased  weight  of  the  engine,  involved  in  the  use  and  construction  of 
the  bogie,  together  with  the  heavy  spark-catching  chimney,  and  the 
usual  cow-catcher  in  front.  An  incidental  objection  to  the  use  of 
bogies,  is  the  necessity  for  emploving  wheels  of  small  diameter,  so  as 
to  obtain  clearance  under  the  frames  and  cylinders,  their  diameter 
being  usually  less  than  that  of  the  carriag;e  and  waggon  wheels.  The 
weights  obtained  in  an  engine  of  this  kind,  with  outside  cylinders 
13  iu.  diameter  by  18  in.  stroke,  and  four  coupled  driving  wheels,  6  ft. 
6 in.  diameter,  have  been — ^bogie  axles,  800  tons ;  middle  axle,  8*50 
tons;  hind  axle,  7 '50  tons:  total  adhesion  weight,  16*00  tons;  the  weight 
required  for  adhesion  being  979  tons,  and  the  wheel  base  13  ft.  6  in. 
firom  centre  of  bogie  to  hind  wheel  centre.  When  it  is  desired  to 
carry  a  water  tank  in  such  engines,  the  tank  may  be  so  arranged  as  to 
throw  all  the  additional  weight  upon  the  coupled  wheels,  and,  indeed, 
as  far  as  possible,  to  equalise  the  weight  upon  them. 

With  regard  to  the  general  principles  or  distribution  of  weight  upon 
the  axles  of  six-wheeled  locomotive  engines,  it  seems  to  be  the  common 
opinion  that  the  middle  axle,  to  which  the  power  is  first  applied  from 
the  cylinders,  should  carry  the  greatest  weight,  and  next  to  this  the 
leading  axle,  thus  leanug  the  lightest  load  to  be  bome  by  the  hind 
axle ;  this  arrangement  bein^  thought  desirable,  with  a  view  to  keep 
the  front  of  the  engine  heavier  on  me  rails  than  the  hind  end,  and  so 
secure  it  from  risk  of  jumping  off.  The  writer  would,  however,  suggest 
whether  such  a  necessity  for  placing  a  greater  load  on  the  leading  than 
on  the  hind  axle  really  exists ;  since  it  seems  unlikely  tliat  any  engine, 
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with  a  reasonable  weight  upon  the  leading  axle,  and  consequently  with 
a  reasonably  strong  spring  for  keeping  the  wheels  down  on  the  road  in 
the  event  of  blows  being  received,  could  ever  leave  the  line  merely 
because  the  hind  axle  carried  a  greater  amount  of  weight  than  the 
leading  axle.  It  should  further  be  remembered,  that  in  all  cases 
where  the  hind  wheels  of  an  engine  are  coupled,  and  the  leading 
wheels  not  so,  an  arrangement  which  is  becoming  more  and  more 
frequent,  it  is  absolutely  desirable,  in  order  to  obtain  the  maximum 
adhesion,  that  the  hind  coupled  wheels  should  carry  a  weight  nearly 
equal  to  that  upon  the  middle  wheels,  and  consequently  greater  than 
that  usually  placed  upon  the  leading  wheels.  In  tliis  respect  there  iB 
a  disadvantage  in  the  employment  of  engines  with  outside  cylinders, 
because  of  the  greater  weight  of  the  front  part  of  the  engine  in  that 
arrangement,  and  the  consequent  loss  of  a  larger  proportion  of  the 
total  weight  for  adhesion.  This  objection  applies  only  to  outside 
cylinder  engines  having  their  leading  wheels  uncoupled ;  but,  on  the 
other  hand,  to  couple  the  leading  wheels  of  such  engines  involves  con- 
siderable complications  and  difficulties. 

Another  point  of  interest  connected  with  the  distribution  of  the 
weight  is  the  effect  produced  upon  the  stability  of  a  locomotive  by 
the  difference  between  the  portion  of  weight  carried  upon  each  spring 
and  the  total  weight  carried  by  the  rail  at  each  wheel :  in  all  the  pre* 
ceding  examples  of  distribution  that  have  been  given,  the  weights 
stated  are  those  upon  the  rails  at  each  axle.  In  engines  with  inside 
cylinders  this  difference  is  often  very  considerable,  and  must  exercise 
a  great  influence  upon  the  tendency  to  rise  and  fall  on  the  springs ; 
and  often  when,  in  taking  account  of  the  weight  upon  the  rails  only, 
the  front  pair  of  wheels  is  found  to  press  upon  the  rails  with  a  less 
weight  than  the  hind  wheels — the  fact  is  lost  sight  of  that  the  weight 
upon  the  leading  springs  is  greater  than  upon  the  hind  pair,  and  the 
tendency  to  leave  the  road  is  consequently  diminished  in  front.  This 
arises  from  the  circumstance  that,  in  the  case  of  the  middle  and  hind 
coupled  wheels,  the  weight  of  the  parts  not  carried  by  the  springs — 
namely,  the  wheels,  axles,  axle  boxes,  springs,  and  gearing — ^is  greatly 
in  excess  as  compared  with  the  weight  of  the  corresponding  parts  not 
carried  by  the  front  springs. 

The  difficulties  now  presented  to  the  proper  distribution  of  weight 
upon  the  axles  of  locomotives  are  consicerably  increased  by  the  pre- 
valent adoption  of  sharper  curves  in  the  construction  of  railways  t-nan 
were  formerly  used,  and  the  consequent  necessity  for  shortening  the 
wheel  base.  Continental  engineers  have  been  driven,  by  similar  diffi- 
culties, to  adopt,  iu  a  lar^e  nimiber  of  cases,  the  plan  of  placing  all 
the- axles  of  the  engine  under  the  cylindrical  part  of  the  boiler;  thus 
jgaining  a  short  wheel  base  by  letting  the  fire-box  overhang  behind. 
This  plan  is  liable  to  considerable  objection,  on  account  of  overloading 
the  hind  axle  of  the  engine  to  such  an  extent  as  to  cause  a  galloping 
motion  wb^n  running  fast ;  and  as  it  has  now  become  more  necessary, 
from  the  introduction  of  coal  as  fuel,  and  for  other  reasons,  to  adopt 
fire-boxes  of  larger  dimensions  and  increased  weight,  the  objection  to 
their  overhanging  the  hind  axle  has  been  proportionately  increased. 
At  the  same  time  the  arran^ment  of  sloping  fire-grate,  already  referred 
t<>,  greatly  facilitates  the  adjustment  of  weight  upon  the  hina  wheels ; 
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Huice,  when  the  frames  are  placed  outside  the  wheels,  the  axle  uiaj 
pass  across  imder  the  fire-box  at  anj  point  necessary  to  bring  the 
desired  weight  upon  it,  so  that  not  only  is  the  long  wheel  base  avoided, 
but  also  the  OTerhanging  of  the  fire-box ;  while  the  instability  of  the 
engine  consequent  upon  the  latter  is  guarded  against.  An  unavoid- 
able weight  is  often  thrown  upon  the  leading  uncoupled  axles  of  loco- 
motives by  the  obligation  of  keeping  the  middle  axle  sufficiently  far 
back  to  get  adequate  length  of  counecting  rod :  hence  it  becomes 
necessaiy,  in  some  instances,  either  to  increase  the  length  of  the  boiler, 
in  order  to  obtain  sufficient  weight  behind  the  middle  axle, — thus  in- 
volving a  considerable  lengthening  of  the  wheel  base ;  or  else  to  adopt 
the  heavy  sloping  fire-box,  accompanied  by  outside  frames. 

By  care  in  arranging  the  position  of  the  middle  axle  of  a  locomotive 
in  relation  to  the  centre  of  gravity  of  the  mass  carried  upon  the 
springs  (not  the  centre  of  gravity  of  the  whole  engine)  a  fair  aistribu- 
tion  of  the  weight  may  ustially  be  secured.  It  is  evident  that  only 
the  portion  of  the  engine  above  the  springs  can  be  affected  by  the 
adjustment  of  the  spring  attachments  ;  and  it  will  be  found  that  the 
centre  of  gravity  of  this  portion  varies  to  the  extent  of  some  inches 
from  that  of  the  whole  mass  of  the  engine.  Taking  them  as  a  basis, 
the  centre  of  gravity  of  this  adjustable  portion  of  the  engine,  the 
effect  produced  upon  the  distribution  of  the  load  by  any  alteration, 
either  in  the  position  of  the  axles  or  in  the  screwing  up  of  the  spring 
links,  can  be  readily  calculated  by  dividing  the  total  adjustable  load 
in  such  proportions  that  the  products  of  the  several  loads  upon  the 
axles  multiplied  by.  their  respective  distances  from  the  centre  of  gravity, 
shall  balance  one  another  on  each  side  of  that  centre. 

In  the  following  example  the  results  thus  obtained  by  calculation 
were  verified  by  the  actual  weights  upon  a  weighing  machine,  in  the 
case  of  a  single  passenger  engine,  having  the  centre  of  gravity  of  the 
adjustable  load  8i  inches  in  front  of  the  middle  axle,  the  leacung  axle 
being  6  ft.  8  in.  in  front  of  the  middle  axle,  and  the  hind  axle  8  ft. 
behind  it.  The  several  distances  of  the  axles  from  the  centre  of 
gravity  were  consequently — leading  axle,  7li  in.  forward,  and  middle 
and  hind  axles,  8^  in.  and  104  J  in.  respectively  backward.     The  middle 


driving  springs  were  screwed  up  in  the  three  weighings,  according  to 
the  several  different  adjustments  enumerated;  the  load  then  apportion- 
ing it«elf  correspondingly  at  the  leading  and  hind  axles,  as  follows : — 


LMdiiig  axle. 
Tozu. 

Middle  axle. 
Tons. 

Hind  axle. 
Tons. 

Total  Weight. 

TOBl. 

iHt  weighing        11*85 
2nd      „                 10-55 
3rd       „                  9-65 

+          10-20 
+          12-50 
+         14-20 

+        8-05 
+        7-05 
+        6-25 

30-10 
30-10 
30-10 

These  being  the  actual  residts  ascertained  by  the  weighing  machine, 
the  following  are  the  results  obtained  by  calculation  of  the  distribu- 
tion of  the  weight,  starting,  in  each  case,  with  the  respective  loads 
above  given  at  the  middle  aide.  The  constant  weieht  at  the  several 
axles  (that  is,  the  weight  of  the  wheels,  axle,  axle-boxes,  springs,  and 
gearing)  was,  leading  1*76  tons,  middle  366  tons,  and  hind  1"68 
tons ;  total  7*10  tons,  leaving  28*00  tons  adjustable  weight  above  the 
springs. 
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1st. 


A(\ju8table  weight     . 
Constant          ,, 

Total    .    .    . 

LradiBg 
axle. 

Middle    '      Bind 
axle.            axle. 

Total 
Weight. 

Tona 

23  00 

7-10 

liit  weighing. 

10*20  tons 
at  Middle  axle. 
[ike  Note  A.) 

Tons. 

1009 

176 

Tons. 
6-54 
3  66 

Tona. 
6-37 
1-68 

11-85 

10-20 

805 

30  10 

1      2nd  weighing. 

12-50  tons 

at  Middle  axle. 

(JSee  Note  B.) 

Adjustable  weight     . 
Constant           „ 

Total   .    .    . 

8-83 
1-76 

8-84 
3-66 

12-50 

5-33 
1-68 

23-00 
7-10 

10-59 

7-01 

3010 

3rd  weighing. 

14-20  tons 

at  Middle  axle. 

{Hee  Note  C) 

Adjustable  weight     . 
Constant           „ 

Total   .     .    . 

7-91 
1-76 

10-54 
3-66 

4-65 
163 

23-00 
710 

9-67 

14-20 

6-23 

30-10 

The  effect  tlint  would  be  caused  in  relieying  the  leading  axle  of  a 
portion  of  the  weight  by  shifting  the  position  of  the  middle  axle  in 
this  engine,  in  ascertained  by  the  following  calculation  for  a  case  of 
shifting  the  axle  6  in.  more  forward,  in  the  instance  of  the  second  of 
the  above  adjustments  of  the  middle  springs,  with  12*50  tons  total  at 
the  middle  axle  : — 

faM^\rni^n\  Leading  axle.       Middle  axle.*       Hind  axle.     Total  Weifht. 

{aeejyoieu.)  j^„  j^^,  ji^^^  ^^^^ 

Adjustoble  weight 8'53      ...        884      ...      6-63      ...      2300 

ConsUnt         „      1-76      ...        3*66      ...      1-68      ...        710 

Total    10-29      ...       12-50      ...      7-31       ...      3010 

In  place  of  the  actual  weights    10*55      ...      12-50      ...      7-05      ...      8010 

the  effect  produced  being,  therefore,  a  transference  of  i  ton  from  the 
leading  to  tlie  hind  axle,  by  shifting  the  middle  axle  6  in.  forwarder. 

In  the  case  of  engines  with  the  middle  and  hind  wheels  coupled, 
compensating  or  connecting  levers  are  frequently  employed,  for  the 
purpose  of  e(|Ualizing  the  weights  on  the  two  driving  axles.  The  back 
end  of  the  middle  spring,  and  the  front  end  of  the  hind  spring,  are  con- 
nected together  by  a  lever,  which  is  attached  to  the  frame  of  the  en- 
gine by  a  centre  pin,  on  which  it  vibrates,  the  other  two  ends  of  the 
springs  being  each  connected  direct  to  the  frame  as  usual.  When  the 
two  arms  of  the  lever  are  equal  in  length,  the  weights  carried  by  the 
two  springs  are  necessarily  rendered  equal,  however  different  they  may 
have  been  when  the  sprinj^s  were  attached  direct  to  the  frame  at  botn 
ends,  befoi'e  connection  by  the  lever ;  because  the  forces  of  tension  at 
the  two  ends  of  an  equal-armed  lever  must  always  be  equal.  This 
change  in  the  distribution  of  the  load  is  produced  by  the  more  heavily 

Torn.        Ini.  Tons.  lot. 

(  6-54  X  8i)  +  (6-37    X   104i) 

(  8-84  X  8J)  +  (5-33  X  IWi  ) 

(10-64  X  81)  +  (4-65  X   104) 

(  8-84  X  H)  +  (6-68   X   I04) 


Tons.          Ltt. 

Note  A.     . 

..     10-09  X   71 

„    B.     . 

..      8-88  X   71 

„   c.    . 

..      7-91   X  71 

„    D.     . 

..      8-58   X  71 
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loaded  middle  Bpring  becoming  partially  released  from  compression, 
addiug,  at  the  same  time,  to  the  compression  of  the  more  lightly  loaded 
hind  spring  through  the  action  of  the  connecting  lever.  The  effect  of 
the  connecting  lever  is  thus  to  blend  the  two  springs  into  one,  and  to 
produce  the  same  distribution  of  load  as  if  the  middle  and  hind  axles 
were  removed  and  replaced  by  a  single  axle  fixed  in  the  position  of 
the  axis  of  the  connecting  lever,  and  carrying  their  combined  load ; 
thereby  transforming  the  engine  in  effect  into  a  four-wheeled  engine. 
Exactly  the  same  result,  however,  can  be  produced  without  the  con- 
necting lever,  by  simply  screwing  up  the  hind  spring  to  the  same 
extent  as  it  is  compressed  by  the  action  of  the  lever,  ana  slacking  back 
the  middle  spring  to  the  corresponding  extent.  But  the  objectionable 
result  then  arises  in  both  cases  alike,  that  a  portion  of  the  load  of 
which  the  middle  wheels  are  relieved  is  thrown  upon  the  leading 
wheels,  thereby  causing  the  loss  of  so  much  of  the  total  driving  adhe- 
sion ;  since  the  leading  axle  is  the  fulcrum  upon  which  the  engine  is 
lifled  when  screwing  up  the  hind  springs.  Where  the  connecting 
lever  is  inserted  between  the  leading  and  middle  springs,  the  same 
remark  applies  to  the  effect  produced  on  the  distribution  of  the  weight 
as  where  the  middle  and  hind  springs  are  connected  by  a  lever ;  that 
no  distribution  of  the  weight  is  thereby  obtained  wmch  cannot  be 
equally  obtained  with  independent  springs.  It  has  to  be  remarked, 
however,  that  in  consequence  of  the  engine  being  transformed  virtually 
into  a  four-wheeled  engine,  by  the  insertion  of  connecting  levers,  the 
original  distribution  of  the  weight  can  never  be  altered  in  any  degree 
after  the  en^ne  is  built  and  fitted  with  the  levers ;  whereas,  with  inde- 
pendent springs,  the  six-wheeled  engine  retains  the  full  advantage  of 
its  three  axles,  whereby  the  original  distribution  of  the  weight  can  be 
altered  at  any  subsequent  time  within  a  very  extensive  ran^e,  as  is 
seen  by  the  example  already  given  of  the  three  w^eighings  of  the  same 
engine.  Moreover,  with  a  connecting  lever  of  equal  arms,  although 
the  weights  upon  the  connected  springs  are  rendered  equal,  the  pres- 
sure of  the  wheels  upon  the  rails,  and,  consequently,  their  adhesion, 
will  still  be  unequal,  on  account  of  the  greater  weight  of  the  middle 
axle  and  gearing. 

The  use  of  the  connecting  lever  has  an  independent  advantage  in 
passing  over  an  inequality  in  the  rails,  because  the  second  spring  con- 
nected by  it  partly  shares  in  each  deflection  of  the  first  spring,  and  the 
play  of  the  first  spring  is  thereby  diminished  to  that  extent ;  but  the 
same  result  is  attained  with  independent  springs  by  employing  pro- 
portionately longer  springs  whenever  practicable.  It  has  to  be  noticed, 
moreover,  that,  with  the  connecting  lever,  the  objection  is  incurred  of 
causing  the  breaking  down  of  both  springs  in  the  event  of  the  fisiilure 
of  either  of  them.  In  connecting  the  leading  with  the  middle  springs, 
levers  with  unequal  arms  have  sometimes  been  employed,  the  length  of 
the  arms  being  inversely  proportionate  to  the  loads  on  the  two  springs, 
so  that  the  distribution  of  trie  load  is  not  disturbed  by  inserting  the 
levers.  In  this  case,  the  levers  have  the  same  action,  as  before,  of 
lessemng  the  play  of  the  springs  in  running  over  any  inequality  in  the 
nils ;  but  the  same  objection,  of  causing  a  break  down  of  both  springs 
by  any  failure  of  either,  applies,  though  with  greater  force,  in  the  case 
of  the  leading  springs,  on  which  the  safe  running  of  the  engine  depends. 
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Caset  in  which  a  Full  Speeificttlion  has  been  deposited, 
1865. 


389.  Theoilor  Anton  Verkruzen  and 
Morits  Anton  Verkruzen^  of  Hatton* 
garden,  iinpd.  winder  and  arrange- 
ment for  winding  and  putting  up 
velvet  and  other  i^ands. — Februant 

nth. 

412.  William  Boxer  Newbery,  of  Boston, 
Suffolk,  U.S.A.,  impts.  in  the  man- 
ufacture of  files, — a  communication. 
—February  Uth. 

637.  John  Askew,  of  Charles-street, 
Ham|istead-road,  impts.  in  the  con- 
struction of  a  portable  vehicle  for 
teaching  children  to  walk,  and  giving 
assistance  to  invalids. 

540.  Edward  Henry  Eldredge,  of  Bos- 
ton, U.S.A.,  a  mainline  repeating 
and  breech-loading  rifle,— a  commu- 
nication. 
T%e  above  bear  date  February  25th. 


556.  Solomon  Sally  Gray,  of  Boston* 
U.S.A.,  impts.  in  paper  and  doth- 
lined  paper  collars  for  ladies  and 
gentlemen.— l^rfuiry  28M. 

588.  WilliamSparksThomson,of  Paria» 
impts.  in  covered  steel  for  crinoline 
skirts,  and  in  the  machinery  for 
covering  and  uniting  the  same, — a 
communication.— itfarcA  2»d, 

623.  Timothy  Sheldon  Sperry,of  New 
York,  impt.  in  covered  springs  fur 
clothing,  and  in  means  tor  manu- 
facturing the  same;  applicable  also 
to  other  purposes.— if arcA  6/A. 

643.  John  Dean,  of  Handsworth,  near 
Birmingham,  impts.  in  marine  steam 
engines.— itfarcA  Sth. 


Cases  in  which  a  Provisional  Specification  has  been  deposited. 
1864. 


2704.  William  Smith,  of  Salisbury- 
street,  Strand,  impts.  in  tanning 
leather,  and  in  the  apparatus  to  be 
employed  for  that  purpose, — a  com- 
munication.— November  2nd. 

2719.  Charies  Garton,  of  Bristol,  and 
Thomas  Hill,of  Southampton,  impU. 
in  brewing,  fermenting,  racking,  and 
bottling  beer,  ale,  and  wine. — Nc 
vember^rd. 

2748.  Adolphe  Estoumeaux  and  Louis 
Beauchamps,  of  Denain,  impts.  in 
non-conducting  composition  for  pre- 
venting the  radiation  or  transmission 
of  heat  or  cold.— November  7th. 

2769.  Louis  Charles  M^auUe,  of  Caen, 
France,  impd.  stamping  machine. 

2770.  Charles  Garton,  of  Bristol, 
impts.  in  obtaining  power  from 
liquids. 

The  above  bear  date  November  Sth. 

2/89.  John  Robinson  and  James 
Gresham,  of  Manchester,  impts.  in 
that  apparatus  for  raising  and  forc- 
ing fluids  and  feeding  steam  boilers, 
irtiAwn    o>  «n:4R>».i>.    iQjector." 


known    as  "Giflard^s 


2791.  Marc  Antoioe  Francois  Mennons, 
of  Paris,  impts.  in  globes  or  shades 
for  lighting  apparatus,— a  communi- 
cation. 

The  above  bear  date  November  lOth. 

2811.  Walter  Christopher  Thursar,  of 
Moi-wich,  and  Robert  Arthur  Ward, 
of  Maidenhead,  impts.  in  developing 
heat,  boiling  water,  and  generating 
steam. — November  II th. 

2969.  Marc  Antoine  Fran9ois  Men- 
nons,  of  Paris,  impto.  in  hot  blast 
furnaces, — a  communication. — No- 
vember  29th. 

3248.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  machinery  for  manu- 
facturing shoes  for  horses  and  other 
animals, — a  communication. 

3249.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  the  construction  of 
presses  for  pressing  hay,  cotton, 
fruit,  and  other  highly  compressible 
substances, — a  communication. 

T%e  above  hear  date  December  dOth. 
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22.  William  Clark,  of  Chaneenr-laoe, 
impts.  ia  electro-magnets  and  their 
application  to  telegraphic  and  other 
porpoeet, — a  communication. 

27.  Nathan  Thompson,  of  Abbey-gar- 
dens»  St.  John's  Wood,  impts.  in 
stoppers  for  bottles,  jars,  vessels,  and 
tubes,  also  for  ordnance  and  fire- 
arms. 

The  above  bear  date  January  4th, 

42.  Jules  Lebaudy,  of  Paris,  system 
of  boiling  grained  sugar  in  vacuo. — 
Januarif  6th. 

59.  William  Baker,  of  Sheffield,  impts. 
in  the  manufacture  and  refining  of 
iron  and  steel. 

65.  John  Welsh,  of  Perth,  N.B., 
impd.  method  of  lighting  street  and 
other  lamps,  and  in  the  apparatus 
or   means   connected   therewith. 

T%e  above  bear  date  January  9th, 

76.  William  Bayliss,  of  Wolverhamp- 
ton, impts.  in  standards  for  strained 
wire  or  rod  fencing. — Januarif  10/A. 

82.  John  Frederick  Spencer,  of  New- 
castle-on-Tyne,  impts.  in  regulating 
and  working  the  valves  of  steam  ana 
other  engines. 

90.  Robert  Tempest,  of  Rochdale, 
impts.  in  machineiy  for  opening  and 
antdxDf;  cotton  and  other  fibrous 
matenals. 

The  above  bear  date  January  11 M. 

101.  Frederic  Barnes,  David  Hancock, 
and  Edward  Cowpe,  all  of  Wycombe, 
Buckinghamshire,  impts.  in  the  me- 
thod of,  and  apparatus  for,  applying 
electro-magnetisro  as  a  break  power 
to  railway  and  other  carriages  and 
machines. 

105.  Rudolph  Frederick  Moll,  of  Man- 
chester, impts.  in  apparatus  for  ex- 
amining, deanine,  and  repairing  the 
bottoms  and  sides  of  ships  while 
afloat;  which  apparatus  is  also  ap- 
plicable for  other  purposes. 

The  above  bear  date  January  \'2th, 

127.  James  Youn^,  of  Limefield,  Mid- 
LoUiian,  N.B.,  impts.  in  producing 
gases  and  vauour  in  a  heated  state. — 
January  \4th, 

146.  F^n^is  Paul  Henri  Cahuiac,  of 
Paris,  impts.  in  apparatus  for  iron- 


ing and  dressing  woollen  and  other 
tissues, — a  communication. 
151.  John  William  Greeg,  of  Dublin, 
impts.  in  street  and  other  lamps  and 
lanterns. 

The  above  bear  date  January  18/A. 

159.  Adolf  Wilhelm  Preger,  of  Old- 
ham,  impd.  arran^ments  for  coup- 
ling steam  engmes,  turbines,  or 
other  apparatus  employed  ns  motive- 
power, — a  communication. 

160.  Melchor  Beltzhoover  Mason,  of 
New  York,  impd.  method  of  purify- 
ing and  oxidizing  metallic  ores. 

162.  Edward  Williams,  of  Miles-Plat- 
ting,  near  Manchester,  impts.  appli- 
cable to  throstle,  worsted  spinning, 
and  doubling  frames. 

166.  William  Cleveland  Hicks,  of  New 
York,   impts.    in    steam-engines. 

168.  Tasso  Labrousse  and  John  Keily, 
of  Dublin,  impts.  in  dyeing  leather. 

ne  above  bear  date  January  19M. 

172.  John  Turney,  the  younger,  and 
George  Wood,  of  Sneinton,  Not- 
tinghamshire, impts.  in  machinery 
or  apparatus  employed  for  fluting, 
dicing;,  cross-graining,  glazing,  and 
all  kmds  of  iiggered  work  on  skins 
or  hides,  and  naving  a  self-acting 
table  and  revolving  friction  wheel  or 
roller. 

174.  Louis  Balma,  of  Paris,  impd. 
machine  for  raising  and  carrying 
earth,  sand,  stones,  or  other  similar 
solid  or  liquid  materials  for  dredg- 
ing, ventilating,  or  winnowing  grain, 
or  other  analogous  purposes. 

The  above  bear  date  January  20th. 

190.  John  Eadie,  of  Glasgow,  impts. 
in  boots  and  shoes. 

201.  Michael  Alexander  Dietz,  of  St. 
Paurs-buildings,  City,  impts.  in  pe- 
troleum and  coal  oil  burners  and 

^glasses. 

202.  BenjaminKing,  of  Ipswich,  impts. 
in  the  manufacture  of  manure. 

The  above  bear  date  January  23rd* 

204.  Charies  Tennant  Wells,  of  Bou- 
verie-street.  Fleet-street,  impts.  in 
ground  vineries  or  glass  ridges  for 
the  cultivation  of  grapes  or  other 
fruit. 
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205.  Richard  Robert  Riches  and  Charles 
James  Watts,  of  Norwich,  impts.  in 
the  grindinj^  and  feeding  apparatus 
of  mills  for  grinding  corn  and  other 
substances,  and  in  the  combination 
of  such  mills  with  flour  dressing  ma- 
chmes. 

206.  Jules  Rov^re  and  Hilarlon  An- 
toine  Bernard  Hugiiet,  of  Paris,  a 

'  new  electric-pile. 

207.  George  Haseltine,  of  Southamp- 
'  ton-buildings,  impts.  in  the  mode  of, 

and  means  for,  preserving  fruit  and 
other  eatables, ~a  communication. 

208.  James  Bailey,  of  Salford,  impts. 
in  fly  or  embossing  presses. 

209.  William  Woodward,  Robert  Wood- 
ward, John  Woodward,  and  Adam 
Woodward,  jun.,  all  of  Manchester, 
impts.  in  furnaces  for  melting  metals 
and  smelting  ores. 

The  above  bear  date  January  24th, 

210.  Thomas  Steel,  of  Gloucester-ter- 
race, Hyde-park,  impts.  in  apfMiratus 
for  lowering  boats  and  disengaging 
them  from  their  tackle. 

211.  Anthony  Stevenson,  of  Chester, 
impt.  in  the  construction  of  mills 
for  grinding  and  pulverizing  grain 
and  other  substances. 

212.  Richard  Archibald  Brooman,  of 
Fleet-street,  the  manufacture  of  a 
new  thread  for  weaving  and  other 
uses, — a  communication. 

213.  John  Marshall  and  Henry  Mills, 
of  Wednesbury,  impts.  in  manufac- 
turing ordnance  and  gun  barrels  of 
ca9t-steel  or  of  homogeneous  iron. 

214.  Casimir  Roques,  of  Edinburgh, 
impts.  in  the  construction  of  brushes 
used  for  bnishing  the  human  or 
other  hair,  and  in  the  apparatus  or 
means  connected  therewitn. 

215.  Stephen  Leedbam  Fuller  and  Ar- 
thur Fuller,  of  Bath,  and  Charles 
Martin,  of  Cheapside,  impts.  in  the 
construction  of  carriages. 

216.  Otto  Gdssell,  of  Moor^te-street, 
impd.  apparatus  for  adjusting  the 
weight  of  railway  carriages  and  en- 
gines,— a  communication. 

.  l%e  above  bear  date  January  25th, 

217.  William  Paton,  of  Johnstone, 
Renfew,  N.B.,  impts.  in  packing  for 
steam  joints,  stuflong  boxes,  pistons, 
■nd  the  like. 


218.  David  Gay,  of  Cheapside,  impts. 
in  photo-sculpture,  and  apparatus  to 
be  employed  therein. 

219.  Charies  Deuton  Abel,  of  South- 
ampton-buildings,  improved  appara- 
tus applicable  to  steam  boilers,  for 
preventing  deposits  therein, — a  com- 
munication. 

220.  William  Smith,  of  Taunton»impU. 
in  machinery  for  compressing  coal 
dust  and  other  materials  fit  for  burn- 
ing, also  clay  into  bricks,  tiles,  pipes, 
and  other  like  articles. 

221.  Georse  Haseltine,  of  Southamp- 
ton-buildings, process  of  manufac- 
turing syrup  and  sugar  from  maize 
and  other  cereal  grains,— a  commu- 
nication. 

222.  John  Henry  Pepper,  of  Boun- 
dary-road, St.  John*s  Wood,  and 
Thomas  William  Tobin,  of  North- 
street,  Pcntonville,  iui])d.  apparatus 
for    illusory    exhibitions. 

223.  Stephen  Sharp,  of  Melton-place, 
Enston -square,  and  Daniel  Smith, 
of  Brill-row,  Somers  town,  impd. 
elastic  valve  and  high-pressure  and 
general  tap. 

224.  Robert  Mushet,  of  Cheltenham, 
impts.  in  lining  the  sides  and  bottoms 
of  puddling  furnaces,  and  other  fur- 
naces employed  in  the  manufacture 
of  iron  or  steel,  and  in  mending, 
repairing,  and  fettling  the  sides  and 
bottoms  of  the  said  puddliag  and 
other  said  furnaces. 

225.  John  Harrison,  of  Glasgow,  impts. 
in  cleansing  ships'  bottoms  at  sea, 
and  in  the  machinery,  apparatus,  or 
means  connected  therewith. 

226.  Alexander  Angus  Croll,  of  Cole- 
man-street,  impts.  in  the  puriflea- 
tion  of  coal  gas. 

227.  Henry  William  Ripley,  of  Lighc- 
clifi^e,  near  HaHfax,  impts.  in  color- 
ing kempy  wool  and  hair. 

228.  John  Hamilton,  jun.,  of  Liver- 
pool, impts.  in  machinery  for  pro- 
pelling vessels. 

229.  Jacob  Geoghegan  Willans,  of 
St.  Stepheii's-crescent,  Bayswater, 
impts.  in  the  manufacture  of  iron 
and  steel. 

230.  Ctiaries  Falck,  of  Union-street, 
Clarendon-square,  impts.  in  appara- 
tus called  ice  safes. 

231.  WUliam  Greasy,  of  Bull's  Hall, 
Bedfield,  Wickham  Market,  Suffolk, 
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impU.  in  madiiiiery  for  thimshing» 
beating,  and  dreating  flax. 

232.  George  Dibley,  of  Eutton-road, 
impti.  in  preiwriag  for  fixing,  and 
in  fixing,  plates  or  sheets  of  metal 
snch  as  are  used  for  roofing  and 
other  similar  purposes. 

233.  John  Edward  Msssey,  of  Lower 
Chadwell-street,  Myddleton-square, 
impts.  applicable  to  ship's  logs  and 
sounding  machines. 

234.  Vilham  Clark,  of  Chancery- 
fame,  impts.  in  pencileases,  usually 
teraied  ever-pointed  peneils,— «  com« 
mnnication. 

Tie  above  bear  date  January  26th, 

235.  Johann  Ernst  Friedrich  LUdeke, 
of  Stonefield-streety  Islington,  impts. 
in  mathematical  compasses  for  ascer- 
taining the  utmost  correctness  of 
the  contents  and  square  of  any 
circle. 

236.  Charles  Denton  Abel,  of  South- 
■mpton-buildings,  impts.  in  throstle 

'  Duing  frames, — a  communication. 
James  Hind,  of  Liverpool,  impts. 
in  the  construction  of  pumps  for 
lifting  and  forcing  liquids. 

238.  Robert  Helsham,  of  the  Poultry, 
City,  impd.  instrument  for  removing 
dirt  from  the  inside  of  the  barrels  ox 
keys,  and  an  improvement  in  the 
manufacture  of  keys. 

239.  John  Southall,  the  youn^r,  and 
Henry  Southall,  of  Birmingham, 
impts,  in  the  manufacture  of  saddle- 
trees, and  in  the  spring  bars  of  sad- 
dle-trees. 

241.  John  Combe,  of  Leeds,  impts.  in 
the  action  and  arrangement  of 
drilling  machines,  tummg  lathes, 
and  other  machine  tools,  in  which  a 
variable  speed  is  required. 

243.  Joseph  Twibill,  of  Irvine,  Ayr, 
N.B.,  impts.  in  steam  generators,  or 
steam  boders  and  furnaces ;  part  of 
which  is  also  applicable  to  other 
heat  generating  apparatus. 

244.  J(Min  Henry  Johnson,  of  Lin- 
cob's*ino-fields,  impts.  in  the  treat* 
ment  of  oils  obtained  from  the  dis* 
tillation  of  tar,  and  in  the  application 
of  the  same  to  the  purposes  for 
which  ordinary  drying  oils  are  ap- 
plicable,— a  communication. 

246.  Alexander  Horace  Brandon,  of 
Paris,  impts.  in  the  treatment  of  tar 
JOJi,  XXI. 


oils,  for  the  purpose  of  emplojring 
the  same  as  paint,-^a  communica- 
tion. 

T%e  above  bear  date  January  27tk, 

246.  George  Haseltine,  of  Southamp- 
ton-buildings, impd.  process  of 
manufacturing  syrup  and  sugar  from 
maize  starch,  and  other  cereal  grain 
starch,— a  communication. 

247.  Samuel  Trulock,  Richard  Tru- 
lock,  and  William  Trulock,  of  Dub- 
lin, impts.  in  breech-loading  fire* 
arms. 

248.  Benjamin  Dobson  and  William 
Slater,  of  Bolton,  impts.  in  cotton 
eins. 

249.  Victor  Burq,  of  Paris,  impts.  in 
filtering  apparatuses. 

250.  William  Edward  Newton,  of 
Chancery- lane,  impts.  in  the  recti* 
fication  of  alcohol,  and  in  the  ap- 
paratus to  be  employed  therein, — a 
communication, 

251.  John  Petrie,  jun.,  of  Rochdale, 
impts.  in  machinery  or  apparatus  for 
washing  wool  and  other  norous  ma- 
terials. 

262.  John  Raines,  of  Dukinfield, 
Cheshire,  impts.  in  mortar  mills, 
applicable  also  to  grinding  othej:  sub- 
stances. 

253.  William  Clark,  of  Chancery-lane, 
impts.  in  breech-loading  fire-arms 
and  cartridges, — a  communication. 

254.  ErastusBlakeslee,  of  New  Haven, 
U.S.A.,  impts.  in  cartridge  boxes  for 
breech-loading  fire-arms. 

256.  Alexander  Septimus  Macrae,  of 
Liverpool,  impts.  in  lanterns  for 
burning  hydro-carbon  fluids. 

257.  William  Foster,  of  New  York, 
U.S.A.,  impts.  in  screw  taps,  more 
especially  designed  for  cutting 
threads  m  the  fittings  and  connec- 
tions for  gas,  steam,  and  water  pipes. 

The  above  bear  date  Janaary  28f  A. 

269.  John  Mclnnes,  of  Liverpool,  a 
metallic  anti-corrosive  vanush  for 
protectiuff  the  surfaces  of  metals 
from  oxidation. 

260.  George  Davies,  of  Serle-street, 
impts.  in  the  construction  of  steam 
engines, — a  communication. 

261.  William  Teall,  of  Wakefield,  and 
Abraham  Naylor,  of  Bradford,  impts. 
in  means  or  apparatus  for  extiaeting 
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or  ezpreuing  oil  or  grease  from  the 
greagy  waste  of  fibrous  substances, 
or  other  substances  containing  oil  or 
grease. 

262.  John  Gibson,  of  the  Ryhope  Col- 
liery,  near  Sunderland,  impts.  in 
apparatus  *  for  relieving  wire  ropes 
from  strain  when  used  in  liftibg  and 
lowering  weights. 

263.  Francois  Alexandre  Laurent  and 
John  Gasthelaz,  of  Paris,  impts.  in 
the  manufacture  of  benzoic  acid. 

264.  George  Garter,  of  Eltham-lodgje, 
near  Mottingham,  Kent,  impts.  in 
the  construction  of  ca^n  or  pots  for 
the  chimneys  of  dwelling  houses  and 
public  builaings. 

265.  Cecil  Henry  Russell,  of  Old- 
square,  Lincoln's  Inn,  and  Joseph 
Needham,  of  Piccadilly,  impts.  in 
breech-loading  guns,  and  in  priming 
and  capping  the  same. 

266.  Ricnard  Archibald  Brooman,  of 
Fleet-street,  impt.  in  shades  or  globes 
for  lamps  and  oilier  lights, — a  com- 
munication. 

The  above  bear  date  January  30M. 

26B.  James  William  Gill,  of  Goswell- 
street,  impd.  clothes  fastener,  that 
may  also  be  used  as  a  letter  clip. 

269.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  rail  and  tram- 
ways, in  laying  electric-tele^ph 
wires,  and  in  compositions  for  insu- 
lating the  same, — a  communication. 

270.  William  Hinkes  Cox,  of  Ber- 
mondse^,  impts.  in  tanning  hides 
and  skins,  and  in  apparatus  em* 
nloyed  therein. 

271.  Michael  Henry,  of  Fleet-street, 
impts.  in  apparatus  for  effecting 
locomotion  or  propelling  on  land, — 
a  communication. 

272.  Thomas  Hall  and  Samuel  Bonser, 
of  Stockport,  impd.  mechanism  for 
giving  intermittent  or  continuous 
revoking  motion  of  different  veloci- 
ties without  the  use  of  change  wheels. 

273.  Joseph  Fletcher,  of  Droylsden, 
and  Daniel  Hamer,  of  Manchester, 
the  application  of  hydro-electricity 
to  steam,  for  the  purpose  of  increasing 
its  expansion  and  power;  and  the 
machinery  or  apparatus  connected 
therewith ;  and  also  the  application 
of  galvano  or  frictional  electricity 
for  the  same  purpose. 


274.  Swing  PyeColqnhoon  and  John 
Pardoe  Ferris,  of  Xaurence  Ponnt- 
ney-hill.  City,  impd.  construction  of 
lubricating  apparatus  for  steam  en- 
gine purposes. 

276.  Ewing  P^e  Colquhoun  and  John 
Pardoe  Ferris,  of  Laurence  Poant- 
ney-hill,  impts.  in  the  permanent 
way  of  railways. 

The  above  bear  date  January  31«^. 

276.  James  Meakin^  of  Hanley,  Staf- 
fordshire, mode  of  placing  china, 
stone,  and  earthenware  in  saggars, 
ovens,  and  kilns,  or  other  receptaeles 
for  firing  the  same. 

277*  John  Gray,  of  Uddingston,  La- 
nark, N.B.,  impts.  in  apparatus  for 
breaking  and  scutching  fiax  or  simi- 
lar fibrous  materials. 

278.  Arthur  Freeman,  of  Manchester, 
impts.  in  machinery  or  apparatus 
for  folding  fabrics  on  to  card-noards, 
for  the  purpose  of  hot  pressing. 

279.  John  Saint^r,  of  Bumham  Mar- 
ket, Norfolk,  impt.  in  lever  horse 
hoes  and  lever  corn  drills  for  the 
hoeing  and  sowing  of  wheat  and 
turnips  and  all  other  seed  and  root 
crops. 

280.  William  Edwartl  Gedge,  of  Wel- 
lington-street, impd.  portable  fold- 
ing arm  chair  or  seat,— a  communi- 
cation. 

2dl.  John  McNaoght  and  William 
McNaught,  of  Rochdale,  impts.  in 
machinery  for  washing  and  drying 
wool  and  other  fibrous  materials. 

282.  Geor^  Julins  Vertue,  of  Wey- 
mouth, impts.  in  the  manufacture  of 
oil  cake  and  food  for  animals. 

283.  Joseph  Roster,  of  Birmingham, 
impts.  in  corkscrews. 

284.  John  Moysey,  of  Leytonstone, 
Essex,  impts.  in  coating  the  bottoms 
and  sides  of  ships  and  other  sub- 
merged structures,  to  prevent  foul- 
ing and  decay. 

286,  George  Henry  Pierce,  of  Meavy, 
Devonshire,  impd.  socket  for  pipes. 


and  method  of  joining  the  1 

286.  John  Hughes,  of  Millwall,  impts. 
in  the  construction  of  armour-plateil 
shipx,  forts,  and  other  like  structures. 

287.  Charies  Anthony  Wheeler,  of 
Swindon,  impts.  in  fixing  frost  screen 
awnings  and  netting  for  protecting 
wall  fruit  trees,  in  fixing  trellia  for 
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tmning    fruit  and  other  trees  to 
walls,  and  in  bricks  therefor. 

The  above  bear  date  February  let, 

289.  John  William  Gray,  of  Eagle 
Cottage,  Park-road,  Peckham,  impd. 
apparatus  for  effecting  communica- 
tion between  the  passengers,  guards, 
and  engine-drivers  of  rulway  trains 
by  night  4>r  by  day. 

290.  Edwin  WbitUker,  of  Hurst,  Lan- 
cashire, enabling  the  passengers  in 
railway  carriages  to  give  certain  sig- 
nals to  the  guard  and  engine-driver 
in  case  of  danger  or  necessity. 

291.  Andrew  Murray >  of  Lamb's  Con- 
duit-street, impts.  in  the  manufac- 
ture of  boots  and  shoes,  and  in  appa- 
ratus therefor. 

292.  Charles  Lungley,  of  Deptford, 
iropts.  in  armour-plated  ships,  forts, 
gun  carriages,  and  works  of  defence, 
and  in  fastenings  to  be  employed 
therein. 

293.  John  Maynes,  of  Manchester, 
impts.  in  looms  for  weaving. 

294.  James  Ball,  of  Sheffield,  impts. 
in  the  manufacture  of  sheep  shears. 

295.  John  Henry  Johnson,  of  Lin- 
coln's-inn-fields»  impts.  in  the  manu  - 
facture  of  ordnance  and  other  like 
castings,  and  in  the  apparatus  em- 
ployed therein ;  also  in  carriages  or 
moulds  for  the  same, — a  communi- 
cation. 

296.  Julius  Saunders  Jeffreys,  of  Re- 
gent-street, impts.  in  armour-plated 
and  other  ships  or  vessels ;  also  ap- 
plicable to  fortifications  generally. 

297.  Thomas  Routledge,  of  Sunder- 
land, impts.  in  treating  spent  or 
used  leys  resulting  from  the  prepa- 
ration of  fibrous  substances  used  in 
the  manufacture  of  paper  stock. 

The  abwe  bear  date  February  2nd. 

298.  William  Vale,  of  Birmingham, 
impts.  in  the  manufacture  of  pencil- 


299s  Thomas  Joyce,  of  Birmingham, 
impts.  in  breech-loading  fire-arms. 

300.  Geo^^e  Hurn  and  Daniel  Hurn, 
of  Norwich,  impts.  in  the  manufacture 
of  driving  bands  or  belts  for  machi- 
nery and  other  purposes. 

SOL  Benjamin  Lewin  Mosely,  of  Shef- 
field»  impd.  tooth-powder. 

302.  William  Bartram,  of    Sheffield, 


self-adjusting  lever  powder  and  shot 
chareer  for  fire-arms. 

303.  Matthew  Blank,  of  Carlton,  Not- 
tingham, impts.  in  working  ships' 
pumps. 

304.  William  Clark,  of  Cliancery-Iane, 
impts.  in  sewing  machines,-— a  com- 
munication. 

305.  John  Westerby,  of  Mold-green, 
near  Huddersfield,  impd.  apparatus 
for  preventing  the  explosion  of  steam 
boilers. 

The  above  bear  date  February  Brd. 

306.  Joseph  Rideal  Webb,  of  Hiber- 
nia-chanibers,  London-bridge,  impd. 
method  or  process  and  apparatus  for 
obtaining  the  concentrated  extract 
of  hops,  and  for  preserving  the  same 
from  deterioration, — a  communica- 
tion. 

307.  FrcJeric  Row,  of  Colchester, 
impts.  in  the  manufacture  of  citric 
and  tartaric  acids,  and  in  the  manu- 
facture and  treatment  of  citrate  and 
tartrate  of  lime  and  analogous  basic 
com|M>unds;  and  in  apparatus  em* 
ployed  therefor. 

308.  James  Park,  of  Grove-place, 
Brompton,  impts.  in  clarionets. 

309.  Stephen  Wells  Wood,  of  Corn- 
wall.  New  York,  U.S.A.,  impts.  in 
revolving  fire-arms,  and  cartridges 
for  the  same. 

310.  John  Arthur  Phillips,  of  Earl's- 
court- terrace,  Kensington,  impts. 
in  the  purification  of  lead  to  be  em- 
ployed for  the  manufacture  of  white 
lead,  red  lead,  and  litharge. 

311.  Frank  Clarke  Hills,  of  Deptford, 
impts.  in  effecting  the  combustion 
of  fuel  in  the  furnaces  of  steam 
boilers  and  the  fire-places  of  stoves, 
and  of  gas  in  gas-burners;  and  in 
apparatus  connected  therewith. 

312.  Robert  Sibley  Baker,  of  Har- 
greave,  Northamptonshire,  impts.  in 
vermin  and  other  traps. 

313.  Edouard  Hottin,  of  Paris,  impts. 
in  rendering  uninfiammable  cotton, 
silk,  and  other  textile  fabrics. 

315.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  varnish  for  pre- 
serving wood,  and  for  protecting 
iron  snips  and  other  metal  work 
from  oxidation  and  from  fouling, — 
a  communication. 

316.  James  Lyne  Hancock,  of  Gos* 
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welNroftd,   imutt.  in   ciuhions   for 
billianl  and  otner  like  tables. 

317.  Arthur  Henry  Robinson,  of  Dub- 
lin, impts.  applicable  to  air  cushions, 
mattresses,  portable  baths,  and  other 
like  air-inflated  articles. 

318.  Robert  Richardson,  of  Great 
George-street,  Westminster,  impts. 
in  railway  chairs,  fiistenings,  and 
sleepers. 

319.  Robert  Morellet  Alloway,  of  the 
Strand,  impts.  in  treating  or  manu- 
facturing peat  for  fuel,  and  in  appa- 
ratus for  tne  same. 

320.  WiUiam  Edward  Newton,  of 
Chancenr-lane,  impts.  in  the  prepa- 
ration of  superphosphate  of  lime, — 
a  communication. 

The  above  bear  date  Februaiy  4th, 

322.  Jabes  Booth,  of  Manchester, 
impts.  in  the  manufacture  of  paper- 
haneings. 

323.  Edward  Williams  and  Thomas 
Williams,  of  Miles-Platting,  near 
Manchester,  impts.  applicaole  to 
spinning  mules  and  throstles. 

324.  William  Henry  Latham  and 
Frederic  Cartwrieht  Ward  Latham, 
of  Bolton»  Lancashire,  impd.  machine 
for  trimming  or  cutting  ttie  edges  of 
books,  magasines,  and  such  like  arti- 
cles. 

325.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  hair  pins,— a 
eommunication. 

326.  Robert  Shaw,  of  Attercliffe,  near 
SheflSeld,  impts.  in  window  safes  for 
the  nrotection  of  property. 

327.  Ueorge  Duncan,  of  Liverpool, 
impts.  in  machinery  or  apparatus  for 
forming  certain  parts  of  metallic 
casks  and  drums. 

328.  Alexander  Steven,  of  Glasgow, 
impts.  in  hydraulic  lifting  or  hoisting 
apparatus. 

329.  William  Cockbum,  of  Paisley, 
impts.  in,  and  connected  with,  Jac- 
onard  apparatus  for  weaving. 

330.  Anatole  Anguste  Hulot,  of  Paris, 
tjrpographie  ink. 

331.  John  Isaac  Watts,  of  Keevil, 
near  Trowbridge,  impts.  in  obtaining 
motive  power. 

332.  Charles  Beard,  of  Buiy  St.  Ed- 
mund's,  im^ts.  in  apparatus  for  ven- 
tilating horticultural  and  other  build* 
iogt. 


333.  William  Pickford  Wilkins»  of 
Ipswich,  impts.  in  mills  for  grinding 
wheat  and  other  grain. 

The  above  bear  date  February  6(A. 

336.  Constantine  Henderson,  of  Par- 
liament-street, impts.  in  the  con- 
struction of  roadways,  pavements, 
and  iron  girders ;  specially  applicable 
for  the  purpose  of  constvuctinff  roads, 
pavements,  bridges,  and  all  descrip- 
tion of  buildings. 

336.  Henry  Bernoulli  Barlow,  of  Man- 
chester, impts.  in  machinery  for 
breaking  the  stems  of,  and  preparing, 
flax,  hemp,  and  other  fimrous  sub- 
stances,— a  communication. 

337.  Raymond  Brassens,  of  Bordeaux, 
and  Francois  Alexandre  Le  Mat,  of 
Paris,  impts.  in  ships  and  vessels. 

338.  Charles  Lunglejr,  of  Deptford, 
impts.  in  steam  engines. 

339.  Alice  Isabel  I^can  Gordon,  of 
Prince's-gate,  Hyde-park,  impts.  in 
candlesticks  and  candle-holders. 

340.  John  Comes,  of  Ilford,  and  Wil- 
liam  SimiMon,  of  Chilton-house, 
Rosberville,  near  Graresend,  impd. 
machinery  for  cutting,  sifting,  sepa- 
rating, bruising,  sacking,  prepanng 
straw  and  other  Tegetable  fibrous 
substances  to  be  emplo^  in  the 
manufiicture  of  various  kmds  of  pa- 
per, and  also  for  preparing  food  for 
cattle. 

341.  Charles  Kilbum,  of  Richmond, 
inpts.  in  the  construction  of  life- 
belts, swimming-belts,  iackets,  and 
buoys ;  and  in  the  employment  and 
utilization  of  certain  materials  in  the 
manufacture  of  the  same. 

344.  William  Sim,  of  Glasgow,  impd. 
method  of,  and  impts.  in  apparatus 
for,  extracting  gases  from  mineral 
oils,  and  employing  the  same  for 
illuminating  purposes. 

346.  Jake  Lake,  of  Devonport,  impts. 
in  steam  generators. 

346.  Raphael  Brandon,  of  R«gent- 
street,  impts.  in  cannon  'shot  and 
shells. 

347*  Alfred  An^stus  Larmntb,  of 
Salford,  impts.  in  healda  for  looms, 
and  in  machinery  or  apparatus  for 
manufacturing  and  winding  the  same 
upon  shafts. 

348.  William  Edward  Newton,  of 
Chaneeiy-laaa,     impd.     apparatus 
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for  sepumtiog  gniii,*-A  oommuni- 
cation. 

349.  George  Twi^,  of  Binninghaio« 
impti.  in  fastenings  for  stay  busks, 
Iqqpngs,  gaiters,  and  other'  similar 
articles. 

3fi0.  Samuel  Egan  Rosser,  of  Dorset- 
street,  Salisbury-sonare,  impts.  in 
the  Tentilatbn  or  pressing  irons 
heated  by  gas,  and  for  preyenting 
the  eondensation  of  the  Tapour  in 
the  tubes  or  flues  leading  therefrom. 

The  above  bear  date  February  7th, 

361.  Charles  Field,  of  Old  North-street, 
Red  Lion*square,  method  (or  me- 
chanical oontrirances)  for  laoing  and 
fastening  ladies'  stays,  (sometimes 
called  eoTWta  and  bodices). 

362.  William  Edwaid  Wiley,  of  Bir< 
mingham,  impts.  in  pencil  holders 
and  pen-holders,  and  in  holders  for 
erayons  and  other  marking,  writing, 
or  drawing  materials. 

363.  Richard  Clarke  Thorp  and  Philip 
Young,  of  Barnsley,  Yorkshire, 
impts.  in  the  miner^s  safety  lamp. 

364.  Jules  Desmontils,  of  Paris,  impts. 
in  the  manufacture  of  grease  for  lu- 
bricating purposes. 

366.  Julius  Singer,  of  Watling-street, 
City,  impts.  in  garments  for  ladies', 
gentlemen's,  and  children's  wear. 

366.  William  Anderson,  of  Dubhn, 
impd.  mode  of  making  metal  pipes. 

367.  Alfred  Warn  Banks,  of  Newgate- 
street,  impd.  signal,  applicable  to 
railways,  ships,  telegraphs,  and  other 
sudi  like  purposes. 

368.  Edward  Lindner,  of  Vienna, 
impts.  in  breech-loading  fire-arms. 

369.  George  Elliot,  of  Betley  Hall, 
Staffordshire,  antl  Henry  Coxon,  of 
Sunderland,  impts.  in  apparatus  for 
discharging  coals  and  other  cargo 
from  ships"  holds ;  applicable  also  to 
the  raising  and  transferring  of 
weights  from  one  point  to  another. 

360.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  machinerv  for  the 
manufiscture  of  wire  and  other  net- 
tine^— a  communication. 

361.  William  Staats,  of  Cannon-street 
West,  impts.  in  the  manufacture  of 
sldrt  borderings  and  linings  to  be 
applied  to  wearing  apparel,— a  com- 
mnnication. 

He  a6o0«  bear  date  February  8M. 


36-2.  William  Alfred  Marshall,  of 
LeadenhaU'Street,  improved  insulat- 
ing material  for  telegraphic  and  other 
purposes*  together  with  an  improve- 
ment in  protecting  telegraph  wires, 
espeeially  applictmle  to  submarine 
and  sttbteiranean  telegraphs,  —  a 
communication. 

363.  John  Cornelius  Craigie  Halkett, 
of  Cramond  Iron  Works,  Mid- 
Lothian,  impts.  in  protecting  wooden 
snrfaoes  from  the  fouling  and  injury 
to  which  they  are  ordinarily  liable  in 
sea-water. 

364.  John  Chubb,  of  St.  Paul's 
Churchyard,  impts.  in  iron  safes  and 
strong  rooms. 

366.  Moses  Bier,  of  Great  Tower-street, 
City,  impil.  machinery  or  apparatus 
for  propelling  boats,  ships,  vessels, 
or  other  floating  craft  and  objects. 

366.  Richard  Winder,  of  Abingdon- 
street,  Westminster,  impts.  in  the 
mode  of  ploughing  and  performing 
other  like  operations  upon  the  land 
by  steam  power. 

367.  MiloPeck,of  NewHaven,U.S.A., 
impts.  in  the  manufacture  of  patched 
balls  for  fire-arms. 

368.  John  Parker  Lindsay,  of  New 
Haven,  U.S.A.,  impts.  in  locks  for 
fire-arms. 

369.  George  Edward  Meek,  of  Crane- 
court,  Fleet-street,  and  William 
Howes  Howes,  of  Curtain-road, 
Shoreditch,  impts.  in  fastenings  for 
doors,  windows,  drawers,  and  other 
like  purposes. 

370.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  mechanism  for 
operating  the  working  parts  of 
sewing  machines, — a  communica- 
tion. 

371.  John  Dale,  of  Manchester,  impts. 
in  the  production  of  substances  to 
be  usea  in  place  of  the  pigment 
usually  termed  satin  white. 

The  above  bear  date  February  9th. 

372.  Alfred  Krupp,  of  Essen,  Prussia, 
impts.  in  breech-loading  ordnance. 

373.  Charles  Lingard,  of  Sheffield, 
impts.  in  the  manufacture  of  scis- 
sors, shears,  and  edge  tools, — partly 
a  communication. 

374.  Evan  Leigh,  of  Manchester,  impts. 
in  fumaoea  for  smelting  iron  ores, 
commonly  called  blast  furnaces,  also 


Digitized  by 


Google 


254 


KEWTOK's  LOKDOK  JOCENAJi  OF  1.BTS, 


t 


April  >H* 

t<rG5. 


in  cupolas  u«ed  in  foundries  for 
rendering  down  or  melting  iron  or 
other  metals. 

375.  John  Rarosbottom,  of  Crewe, 
impts.  in  machinery  for  rolling  and 
hammering  iron  and  other  metals. 

376.  Edward  Lord,  of  Todmorden, 
impts.  in  machinery  for  preparing 
cotton  and  other  fibrous  substances. 

377-  Rowland  Gibson  Hazard,  of  South 
Kingston,  Rhode  Island,  impts.  in 
looms  for  weaving. 

379.  Herbert  William  Hart,  of  the 
Strand,  impts.  in  apparatus  for 
affixing  postage  and  other  gummed 
stamps  and  labels. 

380.  William  Edward  Newton,  of 
Chancery*lane,  impts.  in  the  forma- 
tion of  embankments,  sea-walls, 
breakwaters,  and  other  similar  con- 
structions,—a  communication. 

381.  George  Coles,  of  Gresham-street 
West,  and  James  Archibald  Jaques 
and  John  Americus  Fanshawe,  of 
Tottenham,  impts.  in  the  manufac- 
ture of  boots,  shoes,  and  other 
coverings  for  the  feet. 

T%e  above  bear  date  February  XOth. 

383.  Jacob  Schneuhr,  of  St.  Peters- 
burg, impts.  in  apparatus  for  count- 
ing coins  of  money,  tickets,  and 
other  similar  articles,  and  indicating 
the  number  thereof. 

384.  David  Henry  Barber,  of  Cam- 
bridge, Washington  County,  U.S.A., 
impts.  in  reaping  machines ;  parts  of 
which  impts.  are  also  applicable  to 
mowing  machines. 

385.  George  Carter  Haseler  and  John 
Bush  Haseler,  of  Birmingham,  impts. 
in  the  manufacture  of  brooches; 
part  of  which  said  impts.  are  applic- 
able to  the  manufacture  of  lockets. 

387.  Charles  Atherton  and  Amherst 
Hawker  Renton,  of  Whitehall,  impts. 
in  buoys, beacons, floats, or  pontoons; 
which  impts.  are  also  applicable  to 
floating  bodies  generally. 

388.  Joseph  Hall,  of  Nottingham,  the 
manufacture  or  pro<luction  of  oU  for 
the  use  of  machinery,  or  for  other 
similar  Durposes. 

390.  Anorew  McLaren,  of  Upper 
Thames-street,  impts.  in  apparatus 
for  heating  water,  and  in  connecting 
hot-water  and  other  metal  pipes. 

391.  WilliamCrookes,  of  WineOflBce- 


court.  Fleet-street,  impts.  iu  extract- 
ing and  separating  gold  and  siWer 
from  their  ores  or  matrices. 

392.  Charles  West,  of  Queen's-plaoe, 
Kennington-park,  impts.  in  appara- 
tus for  giving  alarms. 

394.  Edward  Jacob  Hill,  of  Ferryside, 
Kidwelly,  South  Wales,  impts.  in 

rn  and  pencil  holders. 
John  Cass,  of  Aocnngton,  impts. 
in  furnaces  and  boilers,  and  parts 
connected  with  them,  for  generating 
steam  and  heating  fluids;  and  also 
impd.  apparatus  for  reducing  aad 
shutting  off  steam,  and  regulating 
the  speed  of  steam  engines. 

396.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  oonstnictioa 
of  single-thread  sewing  maehines,— • 
a  communication. 

397.  Henry  Houldswortli  Grierson  and 
John  Macvicar  Rigby,  of  Manchester, 
impts.  in  cupolas  and  blast  furnaces. 

398.  Peter  Armand  le  Comte  de  Fon- 
tainemoreau,  of  Paris,  impts.  in  the 
manufacture  of  caoutchouc,— a  com- 
munication. 

The  above  bear  date  Fdpruary  11 /A. 

400.  Henry  Marty u  Kennard,  of  Cruin- 
lin,  near  Newport,  impts.  in  ma- 
chinery for  rivetting,  ana  for  making 
rivets. 

401.  Robert  William  Thomson,  of 
Edinburgh,  impts.  in  steam  boilers. 

402.  Louis  Henn  Gustavus  Ehrhardt, 
of  Richmond-road,  Bayswater,  impd. 
gunpowder. 

403.  Jean  Antoine  Pastorelli,  of  Mar- 
seilles, impts.  in  extracting  turpen- 
tine and  tar  from  resinous  wood. 

404.  William  Adams,  of  Bow,  impts. 
in  bogie  trucks  used  for  supporting 
railway  locomotive  engines,  carriages, 
and  wagons. 

406.  Francis  Charles  Yannet,  of  Paris, 
impts.  in  the  manufacture  of  pen- 
holders. 

407.  Edward  Brown  Wilson,  of  Glas- 
gow, impts.  in  fire-places. 

408.  Edward  John  Cowling  Welch,  of 
Harrow,  impd.  apparatus  for  supply- 
ing with  a  constant  and  regular 
pressure  air  to  burners  for  consuming 
or  burning  hydrocarbons,  for  illnmi- 
nating  purposes. 

Tk9  above  bear  date  Febrmary  13th. 
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410.  Jamet  Grethun,  of  Maochetter, 
inpts.  in,  and  applieable  to,  that 
and  nmilar  apparatus  for  raiting 
and  forcing  fluids,  and  feeding  steam 
boilers,  known  as  Giffard's  mjee- 
tor. 

411.  Herbert  John  Walduck  and  Ed- 
ward  Barton,  of  Manchester,  impU. 
in  furnaces  for  smelting  or  reducing 
ores,  and  for  melting  metals. 

4 13.  George  Harton,  of  Kentish-town, 
impts.  in  waterproofing  skins,  hides, 
and  leather. 

414.  William  Conway  Hine,  of  Swines- 
head,  Lincolnshire,  impts.  in  stop- 
pering  bottles  or  other  similar  ves- 
sels, and  measuring  quantities  there- 
from. 

415.  William  Fotheijpll  Batho,  of  Bir- 
mingham, impts.  m  expansion  gear 
for  steam-engmes. 

416.  Bobert  John  Jones,  of  Blue  Pits, 


near  Rochdale,  impd.  system  of  ma- 
nufacturing clog  soles,  patten  boards 
and  similar  articles  by  machinery. 
417*    George  Whitton,  of  Kingston- 
upon-Hull,    impts.    in     hydraulic 


418.  Alfred  Fryer,  of  Manchester, 
impts.  in  the  mode  of  treating,  for 
evaporating  and  concentrating  pur- 
poses, cane  juice  and  saccharine,  and 
other  solutions  and  liquids ;  and  also 
in  machinery  or  appsratus  for  the 
concentration  of  cane  juice  and  sac- 
charine and  other  solutions,  and  for 
the  evaporation  of  liquids. 

419.  Edwin  Henry  Newby,  of  Cheap- 
side,  impts.  in  the  manufacture  of 
cast  and  wrought  iron, — a  commu- 
nication. 

420.  John  Trotman,  of  Comhill,  impts. 
in  mooring  anchors. 

The  above  bear  date  February  \4tk. 


Ittfa  ipaltnta  S^tnlth. 


1864. 

2050.  J.  J.  Parkes.  2180. 

2757.  £.  H.  Waldenstrom.  2133. 

2062.  Friederich  Kreuz.  2135. 

2063.  Julius  Thomson.  2136. 
S067.  John  Walker.  2139. 
2068.  Franz  Feichtinger.  2141. 

2071.  C.  W.  Harrison.  2145. 

2072.  Francis  Taylor.  2148. 

2073.  James  Allan.  2150. 

2074.  B.  W.  Barwick  and  W.  Hartley.  2153. 
2077.  R.  M.  Black.  ^  2158. 
2079.  J.  E.  Grisdale.  2159. 
2082.  George  Parsons.  2160. 
2066.  William  Spence.  2161. 
2089.  £.  T.  Bellhonse  and  W.  J.  Dor-  2162. 

ning.  2163. 

2095.  K.  Beard  and  W.  Downing.  2168. 

2099.  N.  J.  Peton.  2170. 

2100.  R.  A.  Brooman.  2171. 

2101.  George  Davies.  2178. 

2102.  G.  CL  Cottam  and  H.  K.  CotUm.  2177. 
8107.  M.  L.  Mnller.  2178. 
2110.  Edmund  Hunt.  2179. 
2312.  Bichard  MarshalL  2181. 
2114.  E.  Calvert  and  T.  Kdmeston.  2190. 
2116.  P.A.leComtedeFontainemorean.  2192. 

2119.  Joseph  Cheetham.  2194. 

2120.  Waiiam  Rowden.  2195. 

2121.  F.  W.  ArmiUge.  2196. 
2127.  John  Packer.  2197. 
3129.  John  Shanks.  2199. 


William  Clark. 

C.  W.  Harrison. 

William  Ballongh. 

A.  E.  Peipce. 

J.  B.  Andreux  and  E.  Coulon. 

Sir  John  Macneil. 

Thomas  Wilson. 

John  White. 

Thaddens  Fowler. 

J.  H.  Wilson. 

A.  M.  J.  Count  de  Molin. 

P.  M.  Parsons. 

Margaret  Barland. 

R.  A.  Brooman. 

W.  W.  Burdon. 

J.  Ivers  and  T.  Ogden. 

T.  E.  Symonds. 

E.  R.  Uoyd  and  S.  Lloyd. 

E.  R.  Lloyd  and  8.  Lloyd. 

M.  A.  F.  Mennons. 

David  Walker. 

T.  H.  Baker. 

John  Smith. 

W.  H.  Perkin. 

P.  E.  Placet. 

J.  S.  Crosland. 

Thomas  Taylor. 

George  Bedson. 

A.  v:  Newton. 

Daniel  Fm worth. 

Thomas  Wilson. 
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2208.  H.  D.  P.  CanninghAm. 

2341.  A.  V.  Newton. 

2204.  H.  C.  L5bnitx. 

2843.  John  Todd. 

2205.'  Thomas  Restell. 

2344.  Henry  Bridgewater. 

2207.  P.  W.  Barlow. 

2347.  A.  H.  P.  8.  Wortley  and  W.  W. 

2214.  T.  D.  Kidlev. 

2215.  Joseph  Holding. 

Vernon. 

2355.  P.A.leComtedeFontainemoroaii. 

2219.  Cornelius  Moriartjr. 

2362.  William  CUrk 

2220.  Alexander  Watt. 

2374.  J.  C.  Wilson. 

2225.  D.  C.  Knab. 

2376.  Horace  Forbes  and  Hugh  Porbea. 

2226.  George  Clark. 

2232.  E.  Htgfaam  and  R.  Kirk. 

2284.  J.  M.Tisher. 

2379.  Thomas  PoweR 

2383.  JeanJongen. 
2386.  Nathan  Thompson. 

2285.  A.  C.  Kirk. 

2404.  W.  F.  Henson. 

2286.  J.  H.  Ritchie. 

2287.  Z.  S.  Darfee. 

2480.  W.  S.  Cowles. 

2239.  Benjamin  Gbrer. 
2244.  J.  H.  Johnson. 

2431.  G.  T.  Bouafield. 

2437.  George  Haseltine. 
2445.  Charles  Greenway. 

2247.  J.  E.  Morris. 

2248.  Richard  TownMnd. 

2452.  Hesekiah  Conant. 

S253.  A.  M.  Perkins. 

2453.  Thomas  Brown. 

2258.  J.  G.  Hey. 

2461.  William  Anderson. 

2260.  J.  H.  Simpson. 

2485.  William  Gardiner. 

2264.  Robert  Holt. 

2504.  Hiram  Tucker. 

2274.  Charles  Brown. 

2580.  Joseph  Bathin. 
2539.  J.  H.  Dallmeyer. 

2275.  M.  D.  Jeffreys. 

2277.  Richard  Chrimes. 

2547.  James  Hayes. 

2278.  Frederick  Yates. 

2548.  W.  £.  NewtOB. 

2280.  James  Adams. 

2578.  William  Clark. 

2288.  Riohaid  Richards. 

2604.  Francis  Martin. 

2286.  Dominique  Tamet. 
2288.  Joseph  Smith. 

2612.  G.  £.  Donisthorpe. 

2615.  Richard  Homsby. 

2294.  R.  A.  Brooman. 

2618.  Heury  Bird. 
2623.  West  ey  Richards. 
2642.  G.  E.  Donisthorpe. 

2295.  R.  W.  flievier. 

2297.  C.  F.  M.  Jessen. 

2298.  William  Laurence. 

2648.  J.  E.  F.  Ludeke  and  D.  Wilkena. 

2299.  M.  A.  P.  Mennons. 

2690.  J.  Solomon  and  A.  G.  Grant. 

2802.  Stephen  Bates. 

2702.  Isaac  Schwiirtz. 

23)4.  W.  P.  8tmv6. 

2784.  James  Thompson. 

2843.  N.  BaiUy,  C.T)uraud,  G.  H.  Met- 

2305.  William  Clark. 

2307.  C.  W.  HoweU. 

nard,  and  Z.  Porier. 

2309.  Henry  Rogers. 

2860.  J.  Gothard  and  H.  Garland. 

2310.  Edmund  Smith. 

2885.  William  Clark. 

2314.  J.  L.  Courcier. 

2929.  P.  Haggle  and  P.  GledUll. 
2970.  Robert  Maynard. 
2995.  Thomas  Harris. 

2315.  B.  T.  Hughes. 

2316.  George  Scott. 

2828.  Samuel  Laing. 

3019.  George  Haseltine. 
8029.  W.  £.  Newton. 

2824.  F.  L.  M.  Dorrault. 

2325.  G.  G.  Bnssey. 

3092.  C.  Hancock  and  S.  W.  Sarer. 

2327.  Isaac  Watts. 

3093.  C.  Hancock  and  S.  W.  SQTer. 

2328.  John  Clark. 

8094.  C.  Hancock  and  S.  W.  SUver. 

2329.  T.  Walker  and  T.  F.  Walker. 

3110.  C.  Hancock  and  S.  W.  SOrer, 

2381.  £.  R.  Handcook. 

3146.  Sir  John  Gray. 

2333.  Peter  Barr. 

2335.  B.  W.  A.  Sleigh. 

1865. 

2386.  Michael  Henry. 

19.  Edward  Keirby. 

2387.  Henry  Vale. 

54.  Horatio  Ames.     , 

2838.  W.  B.  Woodbury. 

128.  A.  V.  Newton. 

2340.  J.  H.  Kidd  and  J.  C.  Mather. 

152.  W.  E.  Newton. 

200.  W.  E.  Newton. 

••*  Far  tksJuU  iitUi  of  ikue  PaienUt  tks  reader  i$  referred  to  tke  eorruponHting 
nmibere  in  ihe  Lkt  qf  Qrunte  of  IVofrieiaiuU  JS^^eoifeatwni 
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EOBEBT  STEPHENSON,  THE  ENGINEER  •• 

Among  tbe  numj  inventiona  which  posterity  will  have  to  ascribe  to  the 
present  age,  is  one  that  we  fear  will  do  us  little  credit — ^riz.,  memorial 
literature.  There  has  always  existed  in  the  human  mind  a  desire  both  to 
acquire  and  to  hand  down  to  future  generations  a  knowledge  of  the  men 
who  have  played  a  prominent  part  on  the  world's  stage ;  and  through 
that  desire  we  are  possessed  of  biographical  sketches  which  are  now 
deemed  invaluable ;  but  the  love  of  posthumous  fame  which  induced 
tbe  kings  of  Egypt  to  build  their  monstrous  pyramidal  tombs,  appears 
to  actuate  the  friends  of  modern  celebrities  to  provide  for  them  literary 
shrines  of  the  like  proportions.  In  the  work  before  us,  we  recognize 
an  example  of  this  memorial  literature,  to  which  an  artificial  value  is 
imparted,  by  the  insertion  of  essays  on  engineering  subjects  from  the 
pen  of  Professor  Pole.  These  essays,  as  arranged  by  Mr.  Jeaffreson, 
form  no  integral  part  of  "  the  life "  of  the  great  engineer,  but  are 
literary  panoramas,  and  have  about  the  same  connection  with  the 
rest  of  the  work  as  the  beautiful  moving  panoramas  of  Stanfield  (which 
we  remember  to  have  seen,  some  thirty  years  ago)  had  with  the 
pantomimes  with  which  they  were  associated.  Apart  from  Mr.  Pole's 
papers,  which  are  valuable  contributions  to  science,  there  is  nothing 
said  in  Mr.  Jeaffireson's  two  octavo  volumes  that  would  not  have  been 
better  said  in  the  space  of  one  number  of  this  Journal.  The  career  of 
Bobert  Stephenson,  the  celebrated  civil  engineer,  as  there  described, 
was  one  conspicuously  barren  of  exciting  incident,  and  by  no  biographer 
^-excepting,  perhaps,  old  Isaac  Walton — could  a  sustained  interest 
bave  been  created  for  the  unscientific  reader  from  such  unpicturesque 
materials.    In  the  first  place,  Bobert  Stephenson's  professional  career 

•  **  The  Life  of  Bobert  Stepheoson,  F.R.S,"  by  J.  C.  Jeaffreson,  Barrister-at-Law, 
with  descriptive  chapters  on  some  of  his  most  important  professional  works,  by 
William  Pole,  F.K.S.    Longmans. 

YOL.  XXI.  2  L 
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waa  one  continued  success,  commencing  from  a  very  early  age,  and  due, 
in  great  pnrt,  to  the  position  in  which  his  father  was  enabled  to  place 
him.  Again,  the  contests  into  which  his  prominent  position  led  him  to 
engage,  were  purely  of  a  professional  character,  and  therefore,  to  a  very 
small  extent,  appreciable  by  the  general  public,  and  these  contests  were 
chiefly  undertaken  against  his  personal  friends,  and  were  carried  on  with- 
out disturbance  to  the  bonds  of  amity.  They  therefore  lacked  the  excite- 
ment which  so  often  makes  partisans  of  indifferent  spectators,  and 
enlists  the  sympathies  of  readers.  Yet,  for  all  this,  it  is  well  that  his 
life  is  thus  elaborately  written,  for  it  puts  before  the  world  facts  which, 
being  accessible  to  all,  will  effectually  restrain,  in  his  case,  those 
tendencies,  which  are  too  prevalent,  to  carry  into  the  realms  of 
romance  our  pioneers  in  practical  science. 

Bobert  Stephenson,  the  only  son  of  G^rge  Stephenson,  the  brakes- 
man of  the  Dolly  Pit  engine  at  Black  Callerton  (who  could  neither 
read  nor  write  at  the  age  of  eighteen  years),  was  bom  October  16th, 
1803,  at  Willington  Quay,  some  six  miles  from  Newcastle,  and  at  his 
christening,  his  relatives  described  him  as  "  a  wee,  sickly  bairn,  not 
made  for  long  on  this  earth."  In  fact,  he  inherited  from  his  mother  a 
tendency  to  consumption,  which  carried  her  off  before  he  was  three 
years  old.  The  residence  of  George  Stephenson  was  short  at  Willington, 
for  his  ability  was  already  beginning  to  be  known,  and  he  moved  thence 
to  West  Moor  Colliery,  Long  Benton,  where  he  resided  till  he  made 
rapid  strides  to  opulence  and  fame.  At  the  village  school,  young 
Bobert  was  initiated  into  learning,  and  with  the  advice  of  his  father  to 
''mind  the  buiks,"  made,  we  must  presume,  the  ordinary  progress. 
When  twelve  years  of  age,  he  was  sent  to  a  day-school  at  Newcastle, 
where  his  uncouth  appearance  and  ''  guttural  pit-intonation,"  are  said 
to  have  provoked  some  playground  satire.  In  the  evenings  he  was  kept 
by  his  father  to  his  books,  or  his  attention  was  directed  to  mechanical 
contrivances.  But,  notwithstanding  this  paternal  care,  he  gave  no 
signs  of  future  superiority.  In  the  year  1819  he  was  apprenticed,  for 
three  years,  to  Mr.  Nicholas  Wood,  the  mining  engineer,  and  then  the 
viewer  of  Killingworth  and  adjacent  collieries.  This  kind  of  life  was  by 
no  means  suited  to  Bobert*s  delicate  constitution,  but,  before  the  expira- 
tion of  his  term,  he  was  engaged,  with  his  £ather,  in  surveying  the 
route  for  the  Stockton  and  Darlington  Bailway,  in  which  Mr.  N.  Wood 
became  interested,  with  his  father  and  Mr.  Pease,  his  early  and  staunch 
friend.  In  1822  Bobert  studied,  for  one  term,  at  the  University  of 
Edinburgh,  where  he  got  an  insight  into  practical  geology,  and  made  the 
acquaintance  of  Mr.  O.  O.  Bidder.  The  pecuniary  successes  of  the 
father  enabled  him,  with  the  assistance  of  friends,  to  establish  at  New- 
castle, in  the  year  1823,  the  manufactory,  which  has  since  become 
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famous  for  the  building  of  locomotiye  engines ;  and  here  the  son  was 
installed  as  manager.  A  tempting  offer  was,  however,  soon  after  made 
to  the  young  engineer  to  accompany  a  mining  expedition  to  South 
America.  The  salary  offered  was  £500  per  annum,  but,  besides  this, 
the  advantage  of  a  residence  in  a  milder  climate  was  not  without  its 
influence.  The  project  was  strongly  opposed  by  his  &ther,  but  he 
eventually  yielded  to  his  son's  wishes  in  the  matter,  and  Eobert 
engaged  himself  for  three  years,  to  the  Columbian  Mining  Company,  as 
engineer  in  chief  of  an  expedition  which  appears  to  have  proved  a  total 
failure.  Heartily  sick  of  his  expatriation,  he  returned  to  England  in 
1827,  having  met  Trevithick  the  engineer,  stranded  at  Carthagena,  and 
from  whom  he  perhaps  obtained  valuable  hints  in  relation  to  locomotive 
engines.  The  vessel  in  which  Stephenson  embarked  was  bound  for 
New  York,  and  during  the  voyage  they  rescued  two  shipwrecked  crews, 
and  were  themselves  wrecked  before  reaching  their  destination.  Arrived 
in  New  York,  he  determined,  in  company  of  some  friends,  to  make  a 
pedestrian  journey  to  Montreal  Beturning  from  thende  to  New  York, 
he  took  ship  for  Liverpool,  and  found  his  father  settled  there  and 
engaged  on  the  Liverpool  and  Manchester  Bailway.  If  he  had  not  gained 
pecuniarily  by  this  overture,  Bobert  Stephenson  could  not  surely  have 
regretted  his  residence  abroad,  for,  according  to  our  author,  in  the  three 
years  spent  alternately  among  unmanageable  Cornish  miners,  and  in 
society  where  "  from  high  to  low,  the  bribe  and  the  dagger  were  re- 
garded as  necessary  elements  of  political  existence,"  he  ''  had  changed 
from  a  raw  Northumbrian  lad  into  a  polished  gentleman." 

Beturned  to  England,  he  again  associated  himself  with  his  father's 
pursuits,  and  directed  his  attention  to  improving  the  locomotive  engine; 
and  in  due  time  he  completed  the  "  Socket,"  which  established  the 
practicability  of  working  railways  by  locomotive  engines.  That  the 
labours  of  both  father  and  son  in  this  direction  were  very  meritorious, 
there  can  be  no  doubt,  but  to  ascribe  to  them  the  honours  of  inventors 
is  simply  ridiculous.  Their  minds  were  of  a  very  different  order :  their 
merit  lay  in  being  great  observers,  and  in  never  failing  to  apply  what 
they  had  once  learned.* 

In  1828,  Bobert  Stephenson  was  engaged  on  the  Canterbury  and 
Whitstable  Bailway,  which  brought  him  in  close  proximity  with  London, 
which  offered  an  attraction  of  a  special  kind.  The  result  of  this 
attraction  was,  that  the  bells  of  Bishopsgate  Church  rang  for  his  mar- 
riage in  June  of  the  following  year.  In  1830  occurred  the  great 
triumph  of  the  father — ^the  opening  of  the  Liverpool  and  Manchester 

*  By  reference  to  the  patent  list,  we  find  that  George  Stephenson  appears  five 
times  between  the  years  18 15  and  1846  as  an  inventor ;  and  Robert  six  times  between 
the  years  1826  and  1841.  Their  sabjects  were  limited  to  locomotive  engLnes,  oar** 
riages,  and  railways. 
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Bailwaj,  and  the  successful  working  thereon  of  the  enginee  of  the 
Newcastle  firm.  The  same  year  also  saw  the  little  Kent  line  of  rail- 
way opened,  and  at  this  time  Bobert  began  to  undertake  engineering 
works  on  his  sole  responsibility.  But  notwithstanding  bis  rapid  pro- 
fessional advancement,  he  was  so  far  from  being  intoxicated  with  suc- 
cess, that  in  conversation  with  a  friend  at  this  time,  he  is  reported  to 
have  said,  '*  My  courage  at  times  almost  Mia  me ;  and  I  fear  that  some 
fine  morning  my  reputation  will  break  under  me  like  an  egg-shelL" 
There  was,  however,  no  cause  for  fear,  as  events  quickly  proved. 

The  success  of  the  Liverpool  and  Manchester  Bailway  created  a  strong 
desire  to  connect  the  metropolis  by  railways  with  the  principal  towns 
of  Eogland.  Of  the  many  schemes  which  soon  arose,  that  for  making  a 
railway  between  London  and  Birmingham  was  the  first.  Q«orge 
Stephenson  was  nominally  entrusted  with  preparing  surveys  for  this 
line,  but  the  labour  devolved  on  the  son,  who  was  eventually  appointed 
the  engineer-in-chief  for  this  great  undertaking.  The  parliamentary 
opposition  which  awaited  the  promoters,  served  both  to  delay  the  work 
and  to  dispirit  the  young  engineer,  but  the  rejection  of  the  bill  in  1832 
drew  from  Lord  Wharncliff,  one  of  his  father's  early  patrons,  and  the 
chairman  of  the  committee  which  determined  its  fate,  the  following 
remark,  in  allusion  to  Bobert  Stephenson's  evidence  on  the  bill  in  com- 
mittee, "  My  young  friend,  don't  take  this  to  heart.  The  dedsion  ia 
against  you,  but  you  have  made  such  a  display  of  power,  that  your  for- 
tune is  made  for  life."  In  the  following  session,  however,  by  dint  of 
bribing  the  landowners,  the  projectors  were  enabled  to  get  their  bill 
through  Parliament.  The  masterly  way  in  which  this  leading  railway 
was  carried  out,  at  once  placed  its  engineer  in  the  first  rank ;  and  it 
would  have  been  well  for  l^e  company  if,  instead  of  stopping  short  at 
Euston-square,  they  had  followed  his  advice  and  pushed  the  line  up  to 
Waterloo-bridge.  This  being  the  first  work  in  which  the  line  was  let 
out  in  large  portions  to  contractors,  many  were  the  failures  among 
those  adventurers,  whose  comparative  inexperience  led  them  into 
grievous  miscalculations.  So  great,  however,  was  the  confidence  placed 
by  both  the  company  and  the  contractors  in  the  integrity  of  the  engi- 
neer, that,  by  common  consent,  he  was  appointed  sole  arbitrator  of 
the  disputes  which  arose  on  the  liability  of  the  contracting  parties. 

We  have  said  that  Bobert  Stephenson's  career  was  an  unchequered 
one,  but  there  was  one  piece  of  preferment  which,  by  fidling  to  hia  lot» 
threatened  to  overwhelm  him.  This  was  his  appointment  as  engineer  to 
the  Stanhope  and  Tyne  Bailway.  This  nulway  was  constructed  on  the 
way-leave  principle,  the  landowners  receiving  rent  from  the  company 
for  the  use  of  their  land ;  and  each  shareholder  being  liable  for  the  debts 
of  the  company,  from  no  act  of  incorporation  being  sought  or  required. 
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For  his  professional  labours,  Bobert  Stephenson  received  payment  in 
shares,  and,  through  gross  mismaiiagement  of  the  companj^s  afTaire,  the 
scheme  proved  a  financial  failure.  To  relieve  themselves,  the  share- 
holders determined  to  dissolve  and  reconstruct  the  company,  and, 
under  the  powers  of  an  Act,  to  raise  a  sufficient  capital  to  pay  off  all 
debts,  and  work  the  line  in  a  better  manner.  A  sum  of  £20,000  fell 
to  Stephenson's  share  to  pay,  but  eventually  this  unpromising  specu- 
lation proved  a  satisfactory  investment. 

Although  work  now  poured  in  upon  him,  he  found  time  to  advise  on 
foreign  railways,  and,  for  this  purpose,  visited  BrusseU  with  his  father 
in  1835,  aud  again  in  1837,  when  the  railway  between  Brussels  and 
Gthent  was  opened.  In  this  year  he  appeared  before  a  parliamentary 
committee,  to  support  a  projected  line  between  London  and  Brighton, 
but,  after  a  tough  struggle,  his  line  was  rejected  in  favour  of  that  of  Sir 
John  Bennie.  Into  his  inner  life  his  biographer  gives  us  little  insight, 
and  it  is,  perhaps,  as  well,  for,  when  touching  upon  his  social  life,  he 
is  prone  to  exaggerate.  Mr.  Jeafl&eson  speaks  of  his  **  taking  a  con- 
spicuous position  in  London  society,'*  as  if  he  were  some  eastern  poten- 
tate, and  also  of  the  attention  he  received  in  early  life  from  Liverpool 
matrons  who  possessed  marriageable  daughters,  &c.  Being  an  early  riser, 
he  secured  two  hours  of  study  before  breakfast ;  and,  though  his  reading 
was  chiefly  scientific,  he  did  not  quite  neglect  poetry.  The  electric 
telegraph  quickly  attracted  his  notice,  and  he  was  not  slow  to  appre- 
ciate its  value.  He  first  applied  it  to  working  the  traffic  at  Camden 
Town  ;  and  as  his  father  foresaw  the  demand  for  locomotives,  and  deter- 
mined on  their  manufacture,  so  the  son  foresaw  the  demand  that 
would  arise  for  telegraphic  communication,  and  became  pecuniarily  in- 
terested in  the  development  of  that  system.  Before  the  completion  of 
the  London  and  Birmingham  line,  he  was  called  to  the  continent  to 
advise  on  projected  railways,  and  to  give  them  a  general  superintend- 
ence, and  he  waa  created  a  Knight  of  the  Cordon  of  Leopold  for  his 
services  in  Belgium.  This  honour,  whatever  it  might  be  worth,  came, 
however,  very  inopportunely,  for  it  was  valued  by  the  receiver  only  for 
his  wife's  sake,  and  a  lingering  disease  brought  her  to  the  grave  in 
October,  1842.  He  thus  lost,  as  he  expressed  it,  "  half  his  power  of 
enjoying  success."  This  will,  perhaps,  explain  why,  when  offered  knight- 
hood, at  a  later  period,  at  the  hands  of  his  Sovereign,  he  declined  it. 

The  great  work  which  stamps  Bobert  Stephenson  as  the  first  engineer 
of  his  day  is  the  Chester  and  Holyhead  Bail  way,  the  act  for  which  was 
obtained  in  1844.  In  this  line  occur,  as  is  well  known,  the  Conway 
and  the  Britannia  Bridges,  which  are  monuments  of  engineering  skill. 
They  may  be  said  to  have  had  their  origin  as  much  in  the  failure  of  the 
Dee  Bridge,  which  broke  under  a  passing  train,  as  in  the  exigencies  of 
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the  situation.  Wrought-iron  tubes,  of  size  sufficient  to  receive  a 
passing  train,  are  here  held  in  nHcL-air,  and  so  secured  as  to  suffer  little 
OP  no  deflection  under  such  a  strain  This  miracle  of  ingenuity  is  great 
enough  to  make  a  dozen  reputations ;  and  credit  may  well,  therefore,  be 
awarded  to  Mr.  William  Fairbairn,  who  claims  to  be  the  inventor  of  the 
tube.  While  this  stupendous  work  was  proceeding,  Stephenson  was 
engaged  in  what  is  known  as  the  Battle  of  the  G-auges,  and  he  suc- 
ceeded in  pressing  on  the  legislature  the  importance  of  an  uniform 
width  of  railway  track  throughout  the  country.  This  view  was  con- 
firmed by  an  act,  dated  August  18th,  1846.  About  the  same  time  he 
was  engaged  in  another  important  controversy,  respecting  the  merits 
of  atmospheric  propulsion  on  railways,  of  which  he  was  an  uncompro- 
mising opponent.  A  most  interesting  essay  on  this  subject  is  g^ven 
by  Mr.  Pole,  who,  in  commenting  upon  the  favourable  report  of  a 
Committee  of  the  House  of  Commons,  appointed  to  investigate,  once 
for  all,  the  merits  of  the  plan,  says :  "  This  official  recognition  of  the 
merits  of  the  system  forms  the  culminating  point  of  its  history ;  for, 
strange  to  say,  from  this  event  we  have  only  to  trace  its  continual 
decadence,  and,  within  but  a  few  years  afterwards,  to  chronicle  its 
abandonment." 

Eobert  Stephenson  having  now  acquired  a  European  fame,  received 
frequent  professional  invitations  to  the  continent.  In  1845  he  visited 
Italy,  and  in  the  next  year  Norway,  where  he  designed  a  railway  for  con- 
necting  Christiania  with  the  Miosen  Lake.  But,  at  this  time,  he  had 
on  hand  work  enough  at  home  to  satisfy  most  men.  While  the 
Chester  and  Holyhead  Bailway  was  yet  unfinished,  the  Newcastle  and 
Berwick,  and  the  Trent  Valley  lines,  claimed  his  attention ;  and,  as  if 
this  were  not  sufficient  to  employ  his  active  mind,  he  was  invited  to 
represent  Whitby  in  parliament,  and  was  elected  in  July,  184>7,  member 
for  that  borough ;  which  honour  he  retained — though  not  without  op- 
position— until  his  death.  Being  no  heaven-bom  orator,  he  took  no 
prominent  position  in  the  House ;  but,  when  occasion  offered,  he  made 
known  his  views  on  subjects  kindred  to  his  profession.  As  a  politician 
he  was  an  *' impracticable,"  for  it  is  clear  that,  to  bim,  the  first  principles 
of  political  economy  were  unknown,  and  his  views  of  legislation  were  of 
the  old  school.  After  the  completion  of  the  great  engineering  works  in 
the  North  of  England,  which  he  had  undertaken,  he  began  to  decline 
business,  escaping  earnest  solicitations  by  embarking  in  his  yacht,  the 
**  Titania,*'  for  foreign  countries.  But  as  a  pleasure  trip  to  Norway  had 
led  him  to  undertake  the  Christiania  Bailway,  and  drew  him  there  again 
in  the  autumn  of  the  years  1851-2-4,  and  finally  at  the  opening  of  the 
railway  in  1859 — so  a  voyage  of  pleasure  to  Egypt,  in  1850,  ended  in 
his  planning  a  raQway  between  Alexandria  and  Cairo,  which  was  corn- 
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pleted  and  opened  in  1856.  The  success  of  the  Britannia  Bridge  in- 
duced the  directors  of  the  Grand  Trunk  Eailwaj  of  Canada  to  seek  the 
assistance  of  Bobert  Stephenson  in  crossing  that  formidable  stream  the 
St.  Lawrence.  In  August,  1853,  he  visited  Canada,  to  inspect  the 
point  of  crossing  and  mature  his  designs.  The  result  of  this  visit  was 
the  Victoria  Bridge,  which  measures  6650  feet  in  length,  and  was 
erected  under  the  superintendence  of  Mr.  Alexander  Boss.  It  is  at 
once  a  masterpiece  of  engineering  skill  and  daring,  and  a  miracle  of 
colonial  enterprise.  From  the  number  of  great  works  with  which  his 
name  is  associated,  it  is  manifest  that  he  must  have  been  very  efficiently 
aided  by  his  resident  assistant  engineers ;  this  service  he  could  not  fail 
to  secure,  by  the  generosity  of  his  disposition,  which  made  him  rather 
an  adviser  than  a  dictator ;  and  in  his  will  he  acknowledged  his  obliga- 
tions by  a  substantial  legacy  to  his  coadjutors. 

In  the  year  1856  Bobert  Stephenson  was  elected  to  the  presidential 
chair  of  the  Institution  of  Civil  Engineers,  which  society  he  had  joined 
in  1830.  When  delivering  his  presidential  address,  he  took  occasion 
to  expose,  in  a  most  masterly  way,  the  iniquities  of  railway  legislation, 
and  he  traced  from  that  source  the  depreciation  of  railway  property. 
In  the  following  year,  he  received  from  the  University  of  Oxford  the 
honorary  degree  of  D.C.L.  Failing  health  iiow  brought  upon  him 
fits  of  melancholy,  which  he  could  only  dispel  in  congenial  society. 
He  spent  much  time  in  hi»  yacht,  visiting  places  in  the  Mediterranean, 
in  search  of  recreation  and  of  a  genial  climate.  That  of  Egypt  he 
describes  as  "intoxicating  him  with  delight."  His  last  winter  he 
spent  there  with  his  friends  Mr.  and  Mrs.  Brunei,  and  returned  tem- 
porarily benefitted  by  the  change.  During  the  following  summer, 
though  he  mixed  with  society  as  usual,  he  no  longer  maintained  his 
accustomed  cheerfulness.  Desirous  of  joining  in  the  festivities  at  Chria- 
tiania,  on  the  occasion  of  the  opening  of  the  Norwegian  BaUway,  he 
once  more  embarked  in  the''  Titania,'*  in  August,  accompanied,  amongst 
other  friends,  by  Mr.  Bidder,  who  had  assisted  him  in  constructing  the 
railway ;  and,  after  attending  a  banquet  given  in  his  honour,  he  re- 
turned to  England  to  die.  On  the  I2th  of  October,  Bobert  Stephenson 
breathed  his  last  at  his  house  in  Gloucester-square,  and  he  was  buried 
in  Westminster  Abbey,  attended  by  a  concourse  of  mourners  that  spoke 
volumes  as  to  his  worth. 

Before  closing  this  notice  of  the  life  of  Bobert  Stephenson,  we  must 
say  a  word  respecting  Professor  Pole's  essays.  They  are  five  in 
number,  and  relate  to  the  atmospheric  railway  controversy,  to  iron 
bridges  in  general,  the  Britannia  Bridge,  the  High-Level  Bridge,  New- 
castle, and  the  Victoria  Bridge.  Some  of  these  subjects  required  deli- 
cate treatment,  by  reason  of  the  conflicting  interests  concerned ;  but, 
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notwitliBtanding  this,  all  have  been  admirably  treated,  and  will  well 
repay  a  careful  perusal,  supplying  as  they  do,  for  the  ordinary  reader, 
the  place  of  the  more  elaborate  treatises  or  scattered  details  from  which 
the  facts  are  drawn,  and  giving,  moreover,  the  writer's  opinion  on  the 
points  discussed. 


COAL:     ITS    MANNER     OP    FORMATION 
AND    ITS     COMPOSITION. 

Abticle  III. 
Thus  far  we  have  endeavoured  to  show  the  probability,  at  least,  of 
the  theory  that  our  great  coal  deposits  may  have  resulted  from  the 
growth  and  decay  of  minute  aquatic  plants  of  the  confervoid  kind; 
we  will  now  offer  our  proofs  that  this  theory  agrees,  not  only  with 
the  constitution  and  arrangement  of  the  coal  deposits  themselves, 
but  also  with  the  chemical  composition  and  habitude  of  such  of 
the  confervoid  race  of  plants  as  yet  remain  in  this  country,  and  may  be 
supposed  to  represent  the  extinct  class  which,  under  a  very  different 
climate,  originated  our  enormous  accumulations  of  fuel.  The  all- 
observing  eye  of  Shakspeare  has  not  failed  to  notice  the  humble  object 
to  which  we  are  about  to  direct  attention :  in  King  Lear  he  speaks  of 
"the  green  mantle  of  the  standing  pool."  This  "green  mantle*'  and 
"  standing  pool"  represent  in  few  words,  and  on  a  microscopic  scale, 
our  idea  of  the  origin  of  coal.  The  green  mantle  is  composed  of 
minute  confervoid  plants,  and  these  are  coated  with  a  waxy  covering 
that  not  only  protects  them  from  the  injurious  action  of  the  water,  but 
enables  them  to  swim  on  its  surface,  until,  from  the  increase  of  their 
internal  structure,  they  become  too  heavy;  when  they  sink  to  the 
bottom  of  the  pool,  and,  like  a  carpet,  cover  uniformly  every  undulation 
and  irregularity  of  the  solid  surface.  We  have  been  informed  by  a 
reliable  authority  that,  in  the  marshy  districts  of  Jamaica,  these 
"  green  mantles"  form  and  fall  during  the  course  of  a  single  day,  or 
even  more  frequently ;  but  in  this  country,  during  the  hottest  weather, 
we  have  not  observed  them  to  form  and  subside  oftener  than  once  in 
three  or  four  days.  We  have,  however,  repeatedly  collected  them,  and 
been  astonished  at  the  great  rapidity  of  their  reproduction,  as  well  as 
the  singular  nature  of  the  chemical  results  which  they  have  yielded, 
and  which  we  will  now  briefly  describe.  A  quantity  of  these  green 
mantles  was  gathered  and  slightly  compressed  into  a  mass,  which 
weighed  6ilbs. ;  this  was  spread  out  to  dry  in  an  air-stove,  kept  at  a 
temperature  of  140  Fahr.  After  48  hours'  exposure  it  ceased  to  lose 
weight,  and  then  weighed  almost  exactly  \  a  lb.;  consequently,  the 
amount  of  mechanically-held  water  lost  by  drying  was  about  92  per 
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cent.  The  dried  residue  had  now  a  dark  olive-green  colour,  and  could 
be  bent^  twisted,  and  cut  with  a  knife  like  a  piece  of  leather.  It  was 
first  digested  in  ether  until  it  ceased  to  giye  a  green  tint  to  this  fluid, 
after  which  it  was  boiled  in  alcohol  so  long  as  anything  could  be  thus 
extracted  firom  it.  The  two  solutions  were  then  mixed  together  and 
distilled  in  an  alembic  until  nearly  the  whole  of  the  fluid  had  passed 
OT^.  The  remainder  was  now  washed  out  of  the  alembic  bj  hot 
water,  and  the  whole  left  to  cool  ia  a  basin.  When  cold,  the  surface 
of  the  water  was  found  to  be  covered  with  a  thick  coating  of  solid  unc- 
tuous matter,  of  a  bright  green  colour,  which,  on  being  separated  from 
the  water  and  dried  over  sulphuric  acid,  in  vacuo,  weighed  exactly  27 
per  cent,  of  the  original  weight  of  the  dried  residue.  By  the  applica- 
tion of  chemical  re-agents,  it  was  distinctly  demonstrated  that  this 
unctuous  matter  consisted  of  wax,  resin,  oil,  and  green  colouring  or 
ehlorophylle ;  but  as  our  present  inquiry  relates  solely  to  its  ultimate 
composition  in  connection  with  coal,  we  proceed  at  once  to  exhibit 
the  analytical  constitution  of  this  unctuous  compound.     It  consisted  of 

Carbon 76-4 

Hydrogen 8*8 

Oxygen  and  Salphur 12*7 

Nitrogen 31 

100- 

The  existence  of  sulphur  in  the  compound  was  proved  by  the  action 
of  nitric  acid  upon  it,  which  produced  an  appreciable  amount  of  sul- 
phuric acid^  but  the  quantity  was  not  determined,  because  it  was  found 
impossible  altogether  to  destroy  the  unctuous  matter  by  the  agency  of 
nitric  acid,  however  long  the  action  was  continued.  Nevertheless, 
enough  is  here  shown  to  prove  that  the  dried  residue  of  existing  con- 
fervae  or  Shakspeare's  "  green  mantle,"  contains  27  per  cent,  of  a  com- 
pound greatly  resembling  coal  in  composition,  and  as  it  is  almost  cer- 
tain that  the  atmospheric  conditions  which  prevailed  during  the  coal 
formation  must  have  been  extremely  humid  and  rainy,  we  may  readily 
conclude  that  the  confervse  then  existing  were  even  better  supplied 
with  a  protective  coating  than  those  which  we  have  examined ;  in  other 
words,  that  they  would  possess  a  larger  proportion  of  unctuous  matter, 
and  that  this  would  be  of  a  most  resisting  or  waxy  nature. 

Many  geologists  have  been  much  surprised  at  the  manner  in  which 
coal  strata  generally  follow  with  the  most  minute  exactness  every  hill 
and  hollow,  every  inequality  or  irregularity  in  the  form  of  the  bed,  or 
fundamental  rock  upon  which  they  rest ;  this,  in  fact,  has  led  many 
observers  to  conclude  that  the  coal  itself  must  have  once  been  in 
fusion;  for  it  is  quite  impossible  to  conceive  that  solid  wood  can 
ever  have  been  so  compressed  as  to  force  its  way  into  crevices  and 
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cayiidee  such  as  we  sometimes  find  filled  with  coal,  and  which  crevices 
are  occasionally  many  miles  in  length  and  breadth,  and  jet  not  thicker 
than  a  sheet  of  paper.  But  we  have  already  shown  that  the  production  of 
this  thin  sheet  of  coal  might  easily  happen  as  a  natural  consequence  of 
the  green  mantle  theory,  and  that  it  would  take  on  like  a  carpet  exactiy 
the  form  of  the  surface  upon  which  it  rested — ^its  thinness  or  thickness 
representing  in  reality  nothing  but  the  rapidity  with  which  the  shale- 
forming  inundations  had  succeeded  each  other.  Moreover,  geologists 
have  been  unable  to  explain  the  established  fact,  that  whilst  abundant 
remains  of  large  plants,  reeds,  bamboos,  ferns,  &c.,  exist  in  the  shale  and 
surrounding  strata^  few  or  none  are  ever  found  in  the  coal  itsel£  Bat 
ifi  as  we  have  supposed,  the  deposition  of  matter  to  form  coal  took  place 
in  a  calm,  undisturbed  lake,  an  immense  "  standing  pool,"  then  no  large 
plants  could  mingle  with  that  matter ;  whereas,  the  surrounding  shale, 
being  the  result  of  disintegrated  felspar  brought  from  a  distance  by  a 
casual  but  tempestuous  flood,  it  is  evident  that  this  flood  would  tear  np 
and  bring  with  it  many  large  plants,  which  would  settle  down  with  the 
disent^grated  felspar  or  mud  as  soon  as  the  motion  of  the  water  ceased 
by  entering  a  large  lake :  thus,  a  bed  of  coal  might  be  covered  by  a 
layer  of  shale  containing  many  large  plants,  having  no  connexion  what- 
ever with  the  coal,  either  as  regards  its  origin  or  chemical  composition. 
If,  again,  we  suppose  such  a  flood  or  torrent  to  have  entered  upon  a  shal- 
low lakealready  partially  filled  up  by  accumulations,  then  the  more  recent 
"  green  mantle*'  deposits  would  be  torn  up,  especially  at  the  point  of 
entrance  of  the  torrent,  and  being  commingled  with  the  mud,  would 
settle  down  in  more  tranquil  situations,  and  thus  constitute  a  layer  of 
bituminous  shale :  hence  it  is  that  bituminous  shale  is  never  found  in 
the  deep  or  anthracitic  strata,  and  that  its  composition  is  as  variable  as 
its  accidental  formation  would  lead  us  to  expect.  Viewed  in  the  same 
light,  it  is  easy  to  understand  why  shells,  which  are  chiefly  of  the  fresh- 
water muscle,  or  mytilus  kind»  exist  in  some  few  of  the  coal  shales,  and 
are  never  found  in  the  coal  itself:  like  the  large  plants,  they  are  the 
result  of  a  torrent  or  inundation. 

But  let  us  now  examine  the  coal  strata,  and  see  how  far  their  arrange- 
ment accords  with  our  supposition. 

Coal,  though  not  extensively  diflused,  has  nevertheless  been  found  in 
every  quarter  of  the  globe,  from  the  equator  to  the  farthest  point  yet 
reached  by  human  industry  in  the  direction  of  the  poles.  It  is,  there- 
fore, beyond  doubt  that,  even  in  the  polar  regions,  a  state  of  atmosphe- 
ric temperature  once  existed  of  a  kind  which  we  now  call  tropical ;  for 
the  coal  strata,  wherever  found,  always  disclose  this  remarkable  &dt — 
that  the  coal  is  invariably  imbedded  in  precisely  similar  layers  of  shale, 
having  impressions  and  remains  of  the  very  same  plants^  leaveSy  BhxA\% 
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Ac  ;  80  that,  in  efFect,  the  conditions  under  which  coal  was  produced 
in  one  locality,  must  have  prevailed  in  every  other  locality  where  coal 
is  known  to  exist ;  because  the  botanical  characters  of  the  plants  proves 
them  to  have  been  of  a  nature  unsuited  to  any  other  than  a  tropical 
climate :  plants  such  as  those  found  in  the  coal  shales — ^for  example, 
the  sugar  cane — could  not  grow  even  in  this  country,  and  still  less  in 
regions  to  the  north  of  Siberia,  where,  nevertheless,  coal  and  coaUshale 
containing  relics  of  this  plant  have  been  discovered.  This  singular 
circumstance  seems  to  imply  that,  during  a  certain  period,  there  pre- 
vailed  all  over  the  globe  one  uniform  temperature,  and  that  this  period* 
was  immediately  after  the  transition  formation.  To  suppose  that  the 
different  quarters  of  the  world  have  been  successively  brought  under 
the  tropics,  will  not  in  any  way  realise  the  existing  facts  of  the  case ; 
for^  although  this  would  explain  the  uniform  nature  of  the  plants,  it 
would  fail  to  account  for  the  uniform  composition  of  the  shiJe,  which 
is  exactly  that  of  disintegrated  felspar,  out  of  which  the  soluble  alka- 
line silicate  has  been  washed  by  water.  Hence,  not  only  must  the  tem* 
peratnre,  but  also  the  composition  or  structure  of  the  earth's  surface, 
have  been  uniform  during  the  coal  formation ;  otherwise  the  coal  shale 
would  not  be,  as  we  find  it,  identical  in  nature  and  chemical  composi- 
tion all  over  the  world.  But  such  an  equably  diffused  temperature 
could  not  arise  from  the  action  of  the  sun's  rays ;  therefore,  if  it  ever 
existed,  it  must  have  been  caused  by  the  heat  of  the  earth  itself,  acting 
through  a  thin  crust,  constituted  of  no  more  than  the  primary  and 
tranBiti<m  formations,  both  of  which,  as  we  know  by  experiment,  are 
much  better  conductors  of  heat  than  the  secondary  and  tertiary  forma- 
tions. It  is,  however,  precisely  upon  the  upper  surface  of  the  primary 
and  transition  formations  that  we  meet  with  the  coal  strata;  and, 
indeed,  layers  of  coal  and  shale  are  occasionally  observed  in  the  transi- 
tion formation  itself.  The  coal-forming  period,  therefore^  not  only 
dosely  follows  upon,  but  actually  runs  into,  the  transition  age ;  and  it 
is  worthy  of  remark,  that  a  particular  product  of  decomposed  coal, 
called  graphite  or  plumbago,  is  found  in  the  very  centre  of  the  primary 
rocks,  granite  and  gneiBs;  consequently,  coal  belongs  to  the  very 
earliest  ages  of  the  globe,  and  wherever  found,  whether  in  0-reat  Bri- 
tain, Ireland,  (Germany,  Bussia,  France,  North  or  South  America,  New 
HoUand,  or  India^  presents  us  with  the  same  organic  remains,  the  same 
tribes  and  species,  the  same  disintegrated  felspar,  the  same  sand-stone, 
the  same  iron-stone,  and  the  same  whin  dikes. 

If,  then,  we  begin  by  admitting  the  hypothesis  that  the  primary 
rocks  have  once  been  in  a  state  of  fusion,  it  is  evident  that  a  period 
ought  afterwards  to  have  occurred,  at  which  the  diminishing  heat 
from   Uicse    rocks,    transmitted  through    the   transition  formation, 
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would  produce  an  almost  uniform  temperature  all  over  the  world, 
and  thiis,  too,  quite  independent  of  the  action  of  the  Ban's  rays, 
exactly  as  appears  to  have  taken  place  by  the  evidences  disclosed 
to  us  in  the  coal  formation.  Again,  following  up  our  supposition 
with  regard  to  the  origin  of  coal,  as  lakes  differ  in  size  and  depth, 
BO  we  may  expect  to  find  that  the  different  coal  basins  will  vary  in  their 
extent  and  in  their  depth  from  the  surfiice  of  the  earth ;  and  as  we  have 
shown  that  the  number  and  thickness  of  the  coal  seams  have  been  alto* 
gether  dependent  upon  the  accidental  occurrence  of  floods  or  inunda- 
tions, we  may  naturally  look  for  those  differences  which  are  actually 
presented  to  us  in  the  various  coal  basins ;  thus,  at  Newcastle,  28  beds 
have  been  penetrated  in  sinking  pits,  and  these  beds  vary  from  the  fine- 
tion  of  an  inch  to  many  feet  in  thickness,  and  from  a  depth  commencing 
at  the  very  surface  to  a  profundity  of  more  than  300  fathoms  near 
Sunderland ;  the  area  of  the  lake  or  basin  being  about  800  square  miles, 
and  the  number  of  workable  or  profit-paying  seams  about  12.  In  South 
Wales  the  total  number  of  seams  is  about  50,  of  workable  seams  20, 
and  the  extent  of  the  basin  about  1200  square  miles  :  at  Dutweiler,  in 
Saarbruck,  there  are  32  seams,  at  Anzin  more  than  50,  and  at  Liege  60 
beds  or  seams  of  coal,  of  which,  however,  but  few  are  workable.  In 
fact,  the  results  of  practical  observation  agree  exactly  with  our  suppo- 
sition, and  prove  that  tbe  extent  and  depth  of  the  d^erent  coal  basins, 
and  the  thickness  of  the  different  coal  seams  have  arisen  from  purely 
accidental  circumstances,  whilst  the  identity  of  the  shale  in  every  quarter 
of  the  globe  corresponds  to  the  chemical  composition  of  the  transition 
and  primary  formations,  from  which  alone  it  could  have  been  derived. 

With  regard  to  the  chemical  composition  of  coal,  there  does  not 
appear  to  be  anything  definite  or  fixed  in  the  relative  proportion  of  the 
elementary  ingredients,  so  that  we  are  compelled  to  class  under  one 
name  a  great  variety  of  dissimilar  substances.  Thus,  the  amount  of 
carbon  in  different  coals  varies  from  65  to  95  per  cent. ;  the  hydrogen 
from  2  to  8  per  cent. ;  the  oxygen  from  1  to  15  per  cent. ;  and  the 
nitrogen,  which  is  altogether  wanting  in  some  kinds  of  ^^al,  exists  to 
the  extent  of  3  per  cent,  in  another  kind.  But  this  variation  is  still 
more  complicated  by  the  fact,  that  a  difference  in  composition  may 
almost  always  be  detected  between  the  upper  and  lower  parts  of  the 
same  seam  of  coal ;  so  that  what  is  called  an  organic  or  elementary 
analyBis  of  coal,  has,  in  this  instance,  no  practical  value,  but  becomes  a 
mere  matter  of  curiosity.  As  a  general  rule,  we  find  the  lower  beds  of 
coal,  or  those  resting  upon  the  old  red  sandstone,  to  be  deficient  in 
hydrogen  and  oxygen,  thus  constituting  what*  is  called  ^  anthracite ;" 
and  hence  many  geologists  have  come  to  regard  anthracite  as  an  older 
kind  of  coal  than  the  bituminous  variety.   This,  however,  is  a  mistake ; 
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for  the  innumerable  thin  layers  of  what  has  been  denominated  "mineral 
charcoal,"  which  accompany  and  are  embedded  in  the  common  house- 
hold or  AYallsend  coal,  are  neither  more  nor  less  than  true  anthracite ; 
and  the  production  of  this  description  of  fuel  is  due  solely  to  the 
greater  mutability  of  the  vegetable  matter  which  produced  it.  That 
a  great  difference  would  exist  in  the  mutability  of  the  waxy,  resinous, 
and  fatty  substances  engaged  in  the  formation  of  coal,  is  quite  certain; 
and  that  this  disposition  to  change  would  accompany  the  different 
kinds  of  coal  thus  produced,  is  more  than  likely.  Hence  we  can  under- 
stand how  some  yarieties  of  Newcastle  coal,  containing  only  4  per  cent. 
of  hydrogen,  may  rapidly  evolve  inflammable  gas  at  ordinary  tempera- 
tures ;  whilst  the  Boghead  canal  coal,  which  contains  more  than  7  per 
eent.  of  hydrogen,  evolves  no  inflammable  gas  whatever.  Omitting  for 
the  moment  all  notice  of  the  ash,  which  invariably  accompanies  every 
description  of  coal,  we  now  give  a  tabulated  statement  of  the  elementary 
ingredients,  such  as  we  have  found  them  in  carefully  selected  samples 
of  the  three  following  varieties  of  coal : — 

Oxygen, 
Carbon.  Hydrogen.  Nitrogen, 

and  Snlphur. 

100  parts  of  anthracite  consiBtedoC...    90*20        2*75        7  05 

Newcastle  bituminona  coal  85*00        5*20        9*80 

8cotch  canal  coal   80*10        7*40        12*50 

The  quantity  of  ash  in  coal  can  scarcely  be  said  to  have  any  defloite 
limits,  until  we  reach  that  point  which  brings  it  within  the  range  of 
bituminous  shale ;  and  in  this  respect  it  may  be  doubted  whether  any 
mineral  fuel  containing  more  than  25  per  cent,  of  its  weight  of  ash 
ought  to  be  regarded  as  coal.  But  the  amount  and  nature  of  this  ash 
is  sometimes  of  very  great  importance.  Por  example,  it  is  extremely 
inconvenient  that  a  household  coal  shoald  produce  more  than  8  per 
cent,  of  ash,  and  it  is  still  more  inconvenient  if  this  ash  should  happen 
to  be  of  a  light  flooculent  nature.  A  desirable  kind  of  ash  for  house  < 
hold  coals  should  have  a  reddish-yellow  color,  due  to  the  presence  of 
oxide  of  iron,  which,  by  increasing  the  specific  gravity  of  the  ash,  pre- 
vents it  from  flying  about  and  damaging  the  furniture  in  the  house ; 
whereaa  a  light,  white  ash,  consisting  as  it  does  chiefly  of  minutely- 
divided  silica,  is  highly  objectionable  and  injurious.  The  quantity  of 
sulphur  present  in  coal  is  very  variable ;  and  although  this  sulphur 
commonly  exists  in  the  form  of  bisulphate  of  iron  or  pyrites,  yet  such 
18  not  always  the  case,  for  we  have  examined  many  specimens  of  coal 
in  which  a  large  proportion  of  the  sulphur  was  united  to  the  organic 
matter,  and  had  no  metallic  or  earthy  basis  to  retain  it.  This,  in 
regard  to  gas-coals,  is  an  important  distinction ;  for  in  the  instances 
alluded  to,  nearly  the  whole  of  the  sulphur  would  pass  off  into  the  gas. 
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The  largest  amount  of  sulphur  which  we  have  observed  in  aoj  fiur 
sample  of  coal  has  never  exceeded  3^  per  cent. ;  and  when  the  visible  i 

pyrites  hare  been  removed  by  the  usual  process  of  hand-picking,  the 
sulphur  has  rarely  exceeded  2  per  cent.  In  common  Newcastle  house- 
hold coals  it  is  only  about  1  per  cent.,  and  this  is  altogether  due  to 
pyrites.    The  condition  of  the  pyrites  in  coal  is,  however,  occasionally  i 

a  most  serious  question,  for  when  this  substance  is  disseminated  in  thin  I 

filaments  or  lamins  throughout  the  body  of  the  coal,  it  totally  unfits  it 
ibr  long  Toyages  at  sea,  because  such  a  kind  of  coal,  on  being  wetted, 
is  almost  certain  to  heat  and  burst  spontaneously  into  fiame.  Far  too 
Uttle  public  attention  has  hitherto  been  bestowed  upon  this  peculiarity, 
though  the  mischief  which  it  causes  ia  by  no  means  of  unfrequent 
occurrence.  In  fact,  no  distinction  seems  ever  to  have  been  drawn 
between  the  minutely-disseminated  and  the  more  compact  varieties  of 
iron  pyrites.  But  the  difference  in  chemical  effect  between  these  two 
is  as  great  as  possible — ^as  great,  indeed,  as  the  difference  between  a 
mass  of  spongy  platinum  and  a  solid  bar  of  that  metal.  It  is  not  that 
the  coal  contains  iron  pyrites,  but  that  it  contains  this  substance  in  a 
minutely-divided  form,  which,  therefore,  exposes  a  larger  sur&ce  to  the 
oxidating  power  of  the  air,  and  thus  causes  spontaneous  ignition. 
Many  of  the  coals  of  Belgium,  France,  and  South  Wales  are  liable  to 
this  dangerous  objection;  and  it  would  be  well  if  some  member  of 
the  House  of  Commons  would  propose  that  a  record  shall,  for  the 
future,  be  kept  of  the  name  of  the  coal  on  board  every  ship  or  steam- 
vessel  which  happens  to  take  fire  at  sea  from  unknown  causes. 

[We  obserrein  oar  esteemed  contemporary,  the  Mining  Journal,  that  a  correspon- 
dent has  taken  npon  himself  to  qnarrel  with  our  expression,  '*  canal  coal.'*  Hs 
cites  an  authority,  dated  1686,  for  the  deriration  of  the  word  cannel,  from  the  an- 
cient British  '*  canwyll,"  which  he  tells  ns  means  a  candle.  Bat  the  ancient  Britons 
knew  nothing  of  candles,  therefore  if  they  really  used  the  word  '*  canwy  U,"  it  most 
haTC  meant  something  else  than  a  candle.  From  a  chronological  table  printed  in 
the  year  1828,  and  prepared  by  Dr.  G.  H.  Robinaon,  LL.D.,  we  find  that  in  the  year 
'*  686  the  Britons  were  altogether  expelled  by  the  fiaxons,  and  driven  into  Wales ;" 
but  it  was  not  until  more  than  600  ^rears  after  this  that  candles  came  into  use 
in  England ;  for  in  the  year  **  1298  silrer-hafted  knives,  spoons,  and  oops  were 
reckoned  great  luxuries,  as  well  as  tallow  candles,  splinters  df  wood  having  been 
hitherto  used  for  lights."  CSanals  were,  however,  In  use  in  England  long  before  the 
year  1686,  though  they  were  then  made  always  in  the  beds  of  rivers  ;  thus  (not  to 
mention  Sir  Hugh  Middleton's  canal,  the  New  River,  which  was  begun  in  1606, 
and  finished  in  1614),  in  the  year  1635,  a  Mr.  Sandys,  of  Flatbur^r,  in  Worcester, 
proposed  a  canal  to  render  the  Avon  navigable  through  the  counties  of  Warwick, 
Worcester,  and  Gloucester,  "  that  the  towns  and  country  might  be  better  supplied 
with  wood,  iron,  pit  coal,  &c."  It  need  not,  then,  surpnse  us  if.  in  a  district  like 
Staffordshire,  the  word  canal  has  been  corrupted,  as  it  clearly  has  been  in  Lan- 
cashire. But  our  view  of  the  case  appears  to  be  also  that  of  our  legislatois,  for  in 
the  year  1792,  when  a  tax  of  5b.  per  chaldron  existed  upon  *'  sea  coal,"  a  duty  of 
Is.  per  chaldron  was  imposed  upon  all  canal  coal  brought  to  London.] 

(7\)  he  continucd.y 
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2b  Edwabd  Joseph  Hughes,  of  Manchester,  for  improvements  in  dyeinj 
and  printing^ — heing  a  communication, — [Dated  7th  June,  1864.  J 

Thib  inrention  consists  in  the  production  of  a  black  color  on  cotton  or 
linen  doth  or  yams,  by  the  admixture  of  a  salt  of  aniHne  with  chlorate 
of  potash  and  sulphuret,  or  sulphide  of  copper,  or  sxdphuret  or  sulphide 
of  iron,  or  mixtures  of  the  same, — the  proportions  to  be  about  sixteen 
ounces  salt  of  aniline,  four  ounces  sulphide  of  copper,  and  four  ounces 
chromate  of  potash  to  one  gallon  of  water.  The  use  of  sulphide  of  copper 
or  iron  with  the  salt  of  aniline  and  chlorate  of  potash  in  about  the 
proportions  already  described,  when  the  black  is  required  to  be  printed, 
are  said  to  remoye  the  difficulties  hitherto  experienced  in  using  a  salt  of 
aniline  with  soluble  salts  of  copper.  When  dyeing  black  by  this  process, 
the  sulphide  of  copper  or  iron  ib  first  precipitated  in  the  cloth  or  yam, 
and  the  cloth  or  yam  is  subsequently  passed  through  a  solution  of  a 
aalt  of  aniline  and  chlorate  of  potash.  The  cloth  or  yam  is  afterwards 
aged  and  washed,  when  the  black  color  is  produced. 


To  Napoleon  Saeont,  of  Birmingham^  for  improvements  in  tlte  produc- 
turn  and  treatment  of  photographic  portraits  or  pictures, — [Dated  9th 
June,  1864.] 

This  invention  consists  in  imparting  to  photographs  the  appearance  of 
drawings  or  engrayings,  by  printing  upon  the  photograph  a  oackground 
or  fore-ground,  in  sketchy  touches,  lines,  or  tints,  such  as  artists 
finish  their  crayon  or  other  drawings  with,  or  as  engravers  produce 
their  tints. 

In  producing  this  effect  by  means  of  photogjraphic  printing,  the 
patentee  first  ootains  the  negative  picture  of  the  sitter  or  other  subject 
m  vignette,  in  the  ordinary  well-known  manner ;  and  he  then  takes  a 
second  negative  upon  glass.  This  second  negative  consists  merely  of 
the  hatching  or  sketchy  lines  photographed  upon  the  glass  from  a 
chalk,  pencil,  or  other  drawing  of  such  lines.  He  next  takes  the  picture 
in  vignette,  and  afterwards,  by  means  of  the  second  or  etching  negative, 
photographs  the  lines  upon  the  picture;  the  light  being  prevented 
from  acting  upon  the  face  of  the  portrait,  or  upon  any  desired  part  of 
the  picture,  and  developing  the  lines  only,  bv  blocking  out  such  parts 
as  should  not  have  the  lines  at  the  back  of  the  vignetting  glass.  By 
another  process,  the  effect  of  etched  vignettes  is  obtained  by  etching 
the  lines  by  acid,  upon  the  usual  vignetting  glass,  employing,  if  neces- 
sary, thin  varnish  or  other  suitable  medium  as  a  coating  for  the  etching 
lines,  and  to  produce  half  tints,  if  the  crude  lines  should  print  too 
darkly ;  or  the  vignetting  glass  may  be  coated  with  japan  varnish,  and 
the  varnish  etched  through,  the  half  tint  being  produced  by  coating  the 
lines  with  thin  varnish.  To  produce  the  same  effect  by  other  modes  of 
printing — such  as  lithography,  copper-plate,  or  wood  engraving — the 
unee  from  the  stone,  plate,  or  block,  are  printed  upon  the  paper  upon 
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which  the  photographic  picture  is  to  be  taken,  or  after  it  has  been 
taken. 

The  patentee  cbiims,  "  the  improTements  in  the  prodaction  and  treat- 
ment of  photomphic  portraits  or  pictures,  in  imparting  to  them  the 
appearance  of  drawings  or  engravings,  by  the  means  set  forth." 


7h  "William  Martin,  of  Dundee,  for  an  improved  method  of  working 
mangles  employed  in  finishing  cloth,  and  in  beaming  the  rollers  of 
tajTMT.— [Dated  13th  June,  1864.] 

Teb  first  part  of  this  invention  consists  in  moving  kterallv  the  large 
stone  or  other  heavy  body  or  chest  of  the  mangle,  for  finishing^  linen, 
cotton,  and  similar  fabrics,  by  the  direct  action  of  steam  or  other  gas 
or  fluid  pressure,  so  that  the  speed  and  length  of  travel  of  the 
mangle  may  be  instantly  modified  and  varied  at  pleasure,  and  without 
stoppage. 

The  patentee  fixes  near  one  end  of  the  chest  of  the  mangle,  in  the 
line  of  its  motion,  and  at  about  the  level  of  its  centre  of  gravity,  a 
steam  cylinder,  connected  by  a  steam  pipe  with  a  boiler.  The  cylinder 
should  be  of  sufficient  length  to  allow  its  piston  as  much  travel  as  the 
maximum  travel  of  the  chest ;  the  piston  is  directly  attached  to  the 
near  end  of  the  chest  by  an  open  eye,  constructed  to  admit  of  a  little 
elevation  and  depression  of  the  chest-level,  without  bending  the  rod  ; 
or  a  connecting  rod — jointed  to  the  end  of  the  piston  rod  proper,  and 
attached  to  the  mangle  chest  by  a  joint — may  be  used.  The  steam 
valves  of  the  cylinder  are  so  adjusted,  as  to  be  free  to  open  fully  at 
once  and  shut  off  the  steam  graduaUy,  so  that  the  chest  may  not  be 
stopped  too  suddenly.  To  prevent  this,  provision  may  be  maide  for  a 
steam  pillow  at  each  end  of  the  cylinder ;  but  the  friction  of  the  cloth 
rollers  is  so  great,  that  this  will  not  be  necessary  with  ordinary  care 
and  usual  speed. 

When  the  cloth  to  be  mangled  requires  to  be  first  calendered,  the 
patentee  combines  this  operation  with  that  of  beaming  the  cloth  at 
once  upon  the  rollers  which  go  under  the  chest  of  the  mangle.  This 
may  be  done,  first,  by  using  the  mangle  rollers  as  stripping  rollers  for 
the  calendering  operation,  driving  them  by  a  slipping  friction  belt  going 
at  a  greater  speed  than  the  calender  rollers ;  or,  second,  by  inserting 
the  mangle  roller  upon  or  between  the  calender  rollers,  in  the  frame  or 
gables  of  the  calender ;  giving  pressure  by  any  of  the  usual  methods, 
and  shifting  the  mangle  rollers  from  the  calender  when  full.  The 
cloth  may  also  be  rubbed,  if  necessary,  in  passing  through  the  calender 
rolls  in  any  convenient  manner.  By  this  arrangement,  all  these  opera* 
tions  may  be  combined  in  one,  so  saving  expense. 

The  patentee  claims, ''  First, — working  mangles,  by  the  direct  action 
of  steam,  or  other  gas  or  fiuid  pressure,  as  described.  Second, — ^beam- 
inff  the  mangle  rollers,  by  attaching  them  to  the  cloth  on  the  calender 
roUers  bv  pressure  or  friction  in  the  preliminary  operation  of  calender- 
ing, as  oescribed.'* 
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To  MoBOAN  MoBGANS,  of  Brendofi  Hills,  Somersetshire,  for  improve- 
ments  in  blast  fi(rnaces.—[DtLied  10th  May,  18^.] 

This  iuYeutiou  eousi»t8  in  coustructiii^  blau^t  furnaces  with  a  central 
core,  by  pj-eference  conical,  and  exteudlng  upwards  to  any  desired  height 
in  the  iurnace.  Tnycres,  pointing  inwards  to  the  furnace,  are  inserted 
in  the  hollow,  and  a  blant  is  thus  introduced,  when  required,  through 
the  core,  in  addition  to  the  ordinary  blast.  In  some  cases  the  whole 
blast  may  be  driven  through  the  central  core.  Or  the  core  may  be 
made  solid,  and  then  the  blast  may  be  iutroduced  in  the  ordinary 
manner. 

In  Plate  IX.,  fig.  1  is  a  vertical  section,  and  fig.  2  is  a  plan,  on 
the  line  a,  b,  of  fig.  1,  of  one  of  the  blast  turaaces.  c,  is  a  central 
core  extending  to  the  top  of  the  furnace;  n,  is  a  chamber  inside  the 
core,  which  may  be  entered  at  the  bottom  under  the  furnace,  while 
the  waste  gases  may  be  carried  off  from  the  upper  part.  The 
dotted  lines  a,  a,  represent  the  centre  lines  of  blast  or  tuyere 
irons,  through  which  blast  may  be  forced  from  the  inside  of  the  central 
core ;  and  tne  lines  6, 5,  represent  the  central  lines  of  tuyere  irons  for 
the  blast  from  the  outside  of  the  furnace,     c,  c,  are  tapping  holes. 

Fig.  3  is  a  vertical  section  of  another  form  of  furnace  ;  o,  is  the  cen- 
tral core  ;  n,  is  the  chamber  which  is  entered  at  the  sides ;  and  the  an- 
nular  hearth  is  shown  divided  in  two  places,  but  the  hearth  may  be 
made  to  pass  under  the  entrance  arches. 

Fig.  4  is  a  vertical  section  of  another  of  the  furnaces.  Here  the 
chamber  inside  the  core  is  dispensed  with,  as  also  the  blast  from  the 
interior.     Tlie  core  c,  may  be  either  hollow  or  solid. 

Fig.  5  is  a  vertical  section  of  a  blast  furnace.  The  dotted  lines  show 
the  manner  in  which  an  ordinary  blast  furnace,  as  already  constructed, 
may  be  converted  into  one  according  to  this  invention ;  the  central 
core  c,  may  be  either  hollow  or  solid,  and  the  walls  between  the  core  c, 
and  the  outer  dotted  lines  </,  d,  must  be  removed 

The  patentee  claims,  '^  constructing  blast  furnaces  with  the  central 
core  substantially  in  manner  described  and  represented." 


7b  William  Beid,  of  Adelaidt-road^  Haversloek  Hill,  for  improvements 
in  apparatus  tuedfor  testing  the  insulation  of  electric  telegraph  wires 
or  conductors.— [Bfded  16th  May,  1864.] 

Thk  object  of  this  invention  is  to  arrange  apparatus  suitable  for  testing 
joints  and  small  lengths  of  insulated  or  coated  wire  or  other  form  of 
conductors.  For  this  purpose  a  strong  box  or  vessel  is  constructed, 
having  at  its  opposite  endjs  suitable  packings  or  stufiBng  boxes.  In 
testing  the  state  of  insulation  of  a  joint,  it  is  placed  in  the  box,  which 
is  secured  tightly.  The  portion  of  the  coatea  electric  wire  within  the 
box  or  vessel  is  subjected  to  exhaustion  and  pressure  ;  the  packing  at 
the  ends  of  the  box,  where  tlie  wire  enters  and  leaves  such  box  or  vessel, 
rendering  such  parts  fluid  and  air-tight. 

In  Plate  IX.,  fig.  1  shows  a  plan,  and  fig.  2  a  transverse  section,  of 
the  apparatus  employed  when  carrying  out  this  invention.  In  this 
arrangement  the  lower  part  of  the  apparatus  is  shown  to  be  fixed  to  a 
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platform  or  upper  surface  of  a  table,  but  when  desired  the  apparatus 
may  be  mounted  on  wheels,  to  facilitate  the  apparatus  being  moved 
from  place  to  place.  The  apparatus  should  be  made  of  a  strength 
suitable  for  testing  joints  or  other  short  sections  or  lengths  of  a  tele- 
graph cable,  or  a  pressure  as  large  as,  or  larger  than,  that  offered  by  the 
depth  of  water  in  which  the  telegraph  cable  is  to  be  immersed,  and  the 
testing  should  be  at  a  pressure  rather  in  excess  than  below  the  pressure 
of  water  in  which  the  cable  is  to  be  sunk.  The  apparatus  consists  of 
an  oblong  vessel,  by  preference  in  two  parts,  capable  of  being  clamped 
or  heM  together  so  as  to  resist  the  requisite  internal  pressure. 

a,  h,  are  the  two  halves  of  the  vessel,  and  (?,  c,  are  the  two  parts  of 
the  elastic  packing.  A  joint  or  short  section  of  the  cable  d,  being  put 
into  position,  the  two  parts  of  the  vessel  are  to  be  held  securely  toge- 
ther by  cross  heads,  bolts,  and  keys,  or  otherwise.  The  air  being  ex- 
hausted from  the  interior  of  the  vessel,  the  vessel  is  to  be  filled  with 
water,  and,  by  means  of  a  force  pump,  the  portion  or  short  length  of  the 
cable  is  to  be  put  under  the  desired  extent  of  pressure ;  a  deUcate  gal- 
vanometer is  to  be  placed  in  circuit  with  the  two  ends  of  the  cable, 
ax|d  any  imperfection  in  the  insulation  will  readily  be  detected.  It  is 
preferred  that  the  apparatus  should  be  suitable  for  testing  about  8  to 
12  feet  of  the  cable. 

The  patentee  claims,  the  mode  herein  described  of  combining  appara- 
tus for  testing  the  joints  and  short  lengths  or  sections  of  electric  tele- 
graph cables. 


2b  William  TK'SKKSiy  the  younger,  of  the  Waterloo  Iron  Works,  near 
Andover,  for  improrements  in  combined  thrashing  machines, — [Dated 
20th  May,  1864.] 

This  invention  relates  to  the  elevating  and  delivering  of  the  chaff  into 
bags  or  other  Huitable  contrivances  placed  to  receive  it  after  it  has  been 
separated  from  the  corn  in  the  ordinary  manner,  and  consists  in  the  ap- 
plication and  use  of  an  adjustable  blast  or  blasts,  or  a  combination  of 
blasts  of  nir  produced  by  nnd  received  from  the  same  fim  that  creates 
the  blast  for  the  separation  of  the  chaff  from  the  com  in  the  usual  way, 
and  in  the  disposal  of  such  blast  or  blasts,  or  combination  of  blasts,  of  air 
in  the  manner  hereinafter  described  for  the  elevating  or  delivering  of 
the  chaff  into  bags  or  receptacles  as  required,  without  the  aid  of  the 
finders,  cup  elevators,  or  projections  attached  to  revolving  endless  bands, 
ashitherto  employed.  It  is  also  proposed  to  use  an  exhaust  for  the 
like  purppse. 

In  Plate  IX.,  fig.  1  represents  a  longitudinal  vertical  section  of  a 
portion  of  a  combined  thrashing  machine  to  which  the  improvements 
are  applied. 

Fig.  2  is  a  corresponding  transverse  vertical  section  of  the  same,  taken 
along  the  line  i,  s,  in  fig.  1. 

A,  is  the  ordinary  fan  blower  for  separating  the  chaff  from  the  com, 
which  it  does  by  means  of  a  blast  delivered  at  the  mouth  b,  into  the 
heaver  or  riddles  c,  of  the  winnowing  apparatus.  In  addition  to  the 
mouth  B,  there  is  provided  a  supplementary  but  smaller  mouth  n,  com- 
municating with  tne  fan  blower,  and  furnished  with  an  adjustable  valve 
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B,  for  controUing  the  second  blast.  The  mouth  p,  of  the  secoDdary  blast 
is  situate  immediately  opposite  to  the  open  mouth  of  a  case  f,  which  is 
continued  under  the  heaver,  and  receives  the  secondary  blast.  The  first 
or  main  blast  from  the  mouth  b,  after  having  separated  the  chaff  from 
the  corn,  passes  onwards  in  tlie  direction  of  the  arrow  towards  the  front 
end  of  the  heaver,  carrying  the  chaff  along  with  it  into  a  transverse 
shoot  G,  which  forms  a  part  of  the  heaver,  and  which  is  inclined  tO" 
wards  the  side  of  the  machine,  where  it  opens  into  a  receiver  u.  A  por« 
tion  of  this  blast  escapes  through  the  perforated  or  wire-gauze  end  i,  of 
the  heaver,  whilst  the  remainder  enters  the  receiver  h,  through  the 
opening  made  for  that  purpose  in  the  side  of  the  heaver,  and  carries  the 
chaff  along  with  it.  The  case  f,  is  continued  underneath  the  transverse 
shoot  0,  and  opens  at  k,  into  the  bottom  of  the  receiver  h,  immediately 
underneath  the  delivery  end  of  the  shoot  o.  As  the  chaff  enters  the  re- 
ceiver H,  it  descends  towards  the  bottom  of  the  receiver,  the  primary 
blast  being  weakened  by  the  escape  of  a  considerable  portion  of  it 
through  the  wire-gauze  i ;  but  the  chaff,  in  the  act  of  fallmg,  is  caught 
up  by  the  full  force  of  the  secondary  blast,  ^ich  enters  the  bottom  of 
the  receiver  at  k,  and,  by  the  combined  action  of  these  two  blasts  of  air, 
the  chaff  is  blown  up  the  vertical  spout  l,  fixed  over  the  receiver  h,  at 
the  side  of  the  machine,  and  into  the  perforated  head  m,  fitted  on  to  the 
top  of  the  vertical  spout  L,  whereby  the  air  is  allowed  to  escape,  as 
shown  by  the  arrows,  whilst  the  chaff  descends  into  a  sack,  the  mouth 
of  which  may  be  hooked  on  to  the  perforated  head  m. 

The  two  openings  n',  b^,  at  the  upper  part  of  the  fan  casing,  serve  to 
conduct  a  portion  of  the  wind  to  another  part  of  the  machine,  for  the 
com  to  pass  through  after  it  has  passed  through  the  first  winnowing, 
in  place  of  using  separate  fans, — one  fan  being  made  to  serve  for  all. 

According  to  a  modification,  of  which  fig.  8  is  a  transverse  section,  an 
exhaust  fan  n,  of  any  suitable  construction,  is  employed,  keyed  on  to  a 
spindle  o,  revolving  with  it  in  suitable  bearings,  and  receiving  motion  by 
the  pulley  p.  This  fan  is  situate  on  the  top  or  at  the  end  of  the  vertical 
spout  L,  whereby  the  chaff  is  drawn  up  from  the  receiver  H,  being 
assisted  in  its  ascent  by  that  portion  of  the  blast  from  the  fan  a,  fig.  1, 
which  enters  the  receiver,  and  after  passing  the  fan  k,  continues  its 
course  through  the  spout  Q,  and  case  b,  into  a  sack  s,  placed  to  receive 
it. 

Fig.  4  represents  a  section,  taken  transversely  through  the  machine, 
of  a  slightly  modified  arrangement  for  elevating  and  delivering  chaff  by 
means  of  an  exhaust  fan.  In.  this  arrangement  the  spout  o,  is  divided  at 
the  point  t,  so  that  a  portion  of  the  chaff  is  conducted  to  each  side  of 
the  machine  into  the  receivers  h,  u,  communicating  with  the  vertical 
spouts  li,  L.  On  the  spindle  o,  a  fan  k,  is  keyed,  working  in  suitable 
bearings,  and  receiving  motion  from  the  pulley  p.  This  fan  is  a  double 
one  by  preference,  but  may  be  single  if  desired.  By  the  revolution  of 
the  exhaust  fauK,  the  chaff  is  drawn  up  from  the  receivers  ir,  h,  through 
the  vertical  spouts  l,  l,  and  is  delivered  through  openings  u,  ir,  at  the 
circumference  of  the  fan,  into  hoppers  v,  r,  and  through  the  inclined 
spouts  w,  w,  into  sacks  placed  to  receive  it  at  the  end  of  the  machine. 

The  patentee  claims,  **  First, — the  general  construction  and  arrange* 
ment  of  combined  thrashing  machines,  substantially  in  the  manner  and 
for  the  purpose  described.    Second, — the  application  and  use,  to  and  in 
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the  elevating  and  delivering  of  the  chaff  in  combined  thrashing  machines, 
of  an  adjustable  blast  or  blasts,  or  a  combination  of  blasts  of  air  pro- 
duced by  and  received  from  the  same  fan  or  blower  which  creates  the 
blast  for  the  winnowing  of  the  com ,  substantially  as  described.  Third, — 
the  peculiar  mode  of  disposing  and  applying  blasts  of  air  in  combined 
thrashing  machines,  substantially  in  the  manner  and  for  the  purposes 
described.  Fourth, — the  application  and  use  to  and  in  the  elevating 
and  delivering  of  the  chaif  in  combined  thrashing  machines  of  an 
exhaust  fan  or  fans,  disposed  as  described.  Fifth, — the  application  and 
use  of  an  exhaust  fan  in  conjunction  with  one  or  more  blasts  of  air 
obtained  from  the  winnowing  fan  in  combined  thrashing  machines,  tor 
the  purpose  of  drawing  up  and  delivering  the  chaff,  as  described. 
Sixth, — the  combination  of  independent  blasts  of  air  of  the  same  or 
different  velocities,  for  the  purpose  of  elevating  and  delivering  the  chaff 
in  combined  thrashing  machines." 


To  Thomas  Atelixg,  of  Rochesta^  <r«</ Thomas  Lake,  ofTaiig,  Kefit, 
far  improved  apparatus  to  he  used  in  steam  eultivation. — [Dated  6th 
June,  1864.J 

Tu£  object  of  this  invention  is  to  economise  the  manual  labour 
required  in  carrying  on  the  operation  of  steam  ploughing.  Hitherto, 
the  practice  in  steam  ploughing  has  been  to  plant  stationary  pulleys  or 
rope  porters  in  the  line  of  draft,  to  pi*event  the  draft-ropes  from  trailing 
on  the  ground,  and  at  every  shift  of  the  tilling  implement,  the  attendants 
have  had  to  shift  these  rope  porters,  and  reset  them  to  suit  the  new 
line  of  draft. 

In  place  of  this  system  oi  operation,  it  is  proposed  to  eftect  a  tem- 
porary attachment  of  the  ropes  to  the  rope  porters,  and  to  enable  the 
rope  porters  to  travel  with  and  hold  the  ropes  suspended  until  they 
severally  reach  the  headland  or  fixed  tension  ptdley,  when  they  may  l>e 
instantly  disengaged  from  the  ropes,  and  offer  no  obstruction  to  the 
progress  of  the  tilling  operation. 

In  order  to  render  a  travelling  rope  porter  efficient,  it  has  been 
fouud  necessary  that  it  shall  be  enablea  to  pick  up,  or  assist  in  picking 
up,  the  rope,  as  it  lies  extended  on  the  ground,  and  not  require  tlie 
rope  to  be  hoisted  up  and  placed  upon  the  carriage.  To  this  end, 
the  patentees  construct  then?  rope  porter,  as  shown  in  Plate  X., 
where  fig.  1  represents  it  in  side  elevation,  and  fig.  2  in  plan  view. 
A,  A.  is  a  beam,  carried  by  a  pair  of  running  wheels  n,  the  axle  of 
which  is  cranked,  and  forms  the  fulcrum  on  which  the  beam  is  free  to 
rock.  At  its  rear  end,  this  beam  terminates  in  a  handle ;  it  forms, 
therefore,  a  hand  lever,  and  is  capable  of  being  rocked,  to  depress  or 
raise  its  forward  end,  for  the  purpose  to  be  presently  explained.  At 
its  forward  end,  this  lever  carries  a  hook  or  eye  a,  for  lifting  the  rope 
from  the  ground.  When  the  rope  is  caught  in  this  hook,  it  will  be 
held  up  in  contact  with  a  V  friction  piece  6,  affixed  to  the  underside  of 
the  beam,  near  the  forward  end  thereof,  which  friction  serves  to  bite 
the  rope,  and  effect  a  secure  temporary  coupling  of  the  rope  and 
rope  porter.  Near  the  hinder  end  of  the  beam  or  hand  lever,  is  a  guide, 
through  wliich  the  ro[)e  is  led,  in  order  that  the  rope  may  have  no  ten- 
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deiicv,  by  a  jerk  or  otherwise,  to  free  itself  from  the  grip  of  the  V  p'eoo 
b.  'this  guide  is  shown  detached,  and  on  an  enlarged  scale,  at  iig.  li. 
It  consists  simply  of  a  double  flanged  collar  r,  surrounded  by  a  1(  ose 
dip  dj  which  is  weighted,  to  make  it  take  and  I'etaia  a  vertical  posit  on. 
The  collar  is  made  with  a  transverse  V-shaped  indentation,  whic^  ^  is 
prolonged  by  horns  for  guiding  the  rope  into  the  recess,  and  the  clip  is 
similarly  provided  with  horns.  The  collar  is  keyed  to  the  beam  a,  with 
the  V-shaped  indentation  downwards.  In  order  to  introduce  the  rope 
into  the  gnide,  the  clip  is  turned  to  bring  its  opening  into  coincidence 
with  the  groove  or  indentation  of  the  collar;  and  when  the  rope  is 
raised  into  the  groove,  the  clip  is  let  go,  when  it  will  swing  round  and 
secure  the  rope  in  the  groove.  From  this  explanation,  it  will  be  under- 
stood that  the  rope  porter  will  admit  of  being  instantly' detached  from, 
and  re-attached  to,  tne  rope  as  often  as  the  shifting  of  the  tilling  imple- 
ment is  required  to  be  effected.  In  order  to  prevent  the  travelling 
porter  whicn  follows  the  tilling  implement,  and  assists  in  supporting 
the  back  rope  free  of  the  ground  from  following,  as  its  tendency  is,  in 
the  line  of  the  back  rope,  and  thus  running  on  the  cultivated  laud,  the 
porter  is  provided  with  locking  gear,  which  will  cause  it  to  run  at  an 
angle  to  the  back  rope.  This  locking  gear  consists  of  a  rigid  rod  e, 
winch  is  jointed  to  the  beam  a,  near  the  head  thereof,  and  at  its  rear 
end  it  is  fitted  with  pin  holes,  into  which  a  pin  is  dropped,  in  order  to 
connect  it  with  the  axle  of  the  running  wheels.  This  i*ocl  is  intended 
so  to  fix  the  axle  of  the  running  wheels  relatively  to  the  bar,  that  the 
travelling  porter  will  run  obliquely  to  the  line  of  that  bar;  for  this 
purpose,  it  is  necessary  to  couple  the  bar  to  the  axle  by  the  interven- 
tion of  a  turn-plate  or  locking-plate,  which  will  admit  of  the  bar  turn- 
ing slightly,  so  that  it  may  be  held  fast  in  an  oblique  position  by  uieans 
of  the  rod  e.  The  end  of  the  rod  <?,  is  furnished  with  a  handle  for 
shifting  its  position. 

The  patentees  claim,  "  the  means  above  described  for  suspending  the 
ropes  employed  in  steam  cultivation  clear  of  the  ground.'* 


To  John  Fowler,  junior,  of  Leed^^  for  improvemcnU  in  home  shoes. — 
[Dated  21st  May,  1864.] 

In  order  to  obviate  the  injury  to  horses  arising  from  the  jar  to  the  hoof 
and  legs  in  travelling  on  hard  roads,  it  is  common  to  put  leather 
between  the  hoof  and  the  shoe,  and  vulcanized  india-rubber  has  been 
tried  with  the  same  object.  By  means  of  leather  the  object  is  but  very 
imperfectly  attained,  as  leather  so  placed  is  but  very  slightly  compres- 
sible. By  substituting  vulcanized  india-rubber  for  leather,  much 
greater  elasticity  is  obtained  ;  but  it  is  found  that  the  shoe,  in  working 
up  and  down  on  the  nails,  in  a  short  time  makes  them  loose,  and  the 
shoe  is  thrown  off. 

This  invention  consists  in  placing  the  vulcanized  india-rubber 
between  two  metal  shoes;  the  inner  one  is  nailed  to  the  hoof  as  hereto- 
fore, and  it  has  studs  upon  it,  which  pass  through  the  vulcanized  india- 
rubber,  and  so  keep  it  in  its  place ;  and  below  the  india-rubber  the 
studs  carry  the  outer  shoe,  so  as  to  retain  it  securely  in  its  place,  but 
the  shoe  is  able  to  work  up  and  down  freely  on  the  studs.     The  studs 
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]nav  be  projections  from  or  parts  of  the  nails,  but  it  is  preferable  to 
make  them  separate. 

In  Plate  IX.,  iig.  1  shows  a  plan ;  fig.  2  a  section  on  line  a,  b, 
showing  the  nail  hole ;  and  fig.  3  a  section  on  line  c,  n,  showing  the  stud 
hole.  <•,  is  the  outer  shoe,  which  is  made  to  work  up  and  down  freely 
on  the  studs  /i,  h;  /,  is  the  inner  shoe,  which  is  fastened  to  the  horse's 
hoof  in  the  usual  manner ;  f,  t,  are  the  nail  holes  ;  A,  h,  are  the  stud 
holes. 


To  Geokok  MouLToy,  of  Manchester,  for  improvemenU  in  turntahleg 
applicable  to  overhead  railwaifB, — [Dated  25th  May,  18G4!.] 

This  invention  consists  in  the  arrangement  and  adaptation  of  turn- 
tables to  overhead  railways  employed  in  transporting  heavy  goods  from 
one  place  to  the  other  in  warehouses  and  other  places.  The  Tarions 
lines  of  railway  are  connected  by  hangers  to  the  beams  of  the  ceiling 
or  other  overhead  place,  but  hitherto  these  railways  have  been  only  in 
parallel  lines,  in  consequence  of  the  non-existence  of  suitable  turn- 
tables, and  the  object  of  this  invention  is  to  remedy  that  defect,  and 
enable  lines  to  be  placed  at  any  angle  with  the  main  parallel  lines,  and 
thereby  supply  a  aesideratum  whicn  has  long  been  required. 

In  Plate  A.,  fig.  1  is  an  elevation  of  the  improved  overhead  turn- 
table and  carriage  in  connection  with  rails  for  the  purpose  of  trans- 
mitting or  travelling  bales,  boxes,  packages,  barrels,  and  other  goods  to 
any  required  part  of  the  room,  or  placing  them  one  upon  another  to 
very  near  the  ceiling ;  fig.  2  is  a  plan  of  the  under  side,  showing  the 
openings  for  the  rails  and  travelling  carriage  ;  and  fig.  3  is  a  vertical 
section  of  the  same  ;  fig.  4  is  an  elevation  of  the  rails,  hangers,  and 
beams ;  and  fig.  5,  a  plan  looking  from  above,  with  the  flooring  re- 
moved. 

The  outer  stationary  casing  of  the  apparatus  is  shown  at  a ;  it  is  pro- 
vided with  an  external  flange  h,  for  enabling  it  to  be  suspended  and 
bolted  to  an  overhead  beam  or  support.  In  the  interior  of  the  casing 
there  is  an  internal  flange  r,  on  which  there  is  any  required  number  of 
pulleys,  rollers,  or  spheres  d,  for  carrying,  by  means  of  the  flange  e,  the 
turntable/,  through  which  there  is  an  opening  or  passage  g ;  and  in  the 
lower  part  of  the  casing  there  are  four  openings  /i ,  for  allowing  the  en- 
trance and  exit  of  the  carringe  which  travels  on  the  rails  k,  the  ends  of 
which  rails  rest  on  projections  /,  and  are  screwed  or  bolted  to  the  sides 
of  the  openings  h ;  it  being  understood  that  the  bottom  of  the  passage 
in  the  turntable  is  in  line  with  the  tops  of  the  rails.  At  the  top  of 
the  turntable  there  are  projections  or  stops  m,  fig.  3,  and  in  the  middle 
a  boss  n,  in  which  there  is  a  pin  o,  the  top  of  which  is  in  contact  with 
the  latch  |7,  which  at  one  end  is  held  loosely  to  the  outer  casing,  and  at 
the  other  end  is  capable  of  moviuj^  up  and  down  in  a  slot  in  the  casing ; 
and  in  the  middle  of  the  latch,  inline  with  the  pin,  there  is  an  adjusting 
screw  ^,  to  which  access  is  obtained  through  an  aperture  or  armhole  n 
The  travelling  carriage  consists  of  a  thick  plate  «,  carrying  the  pin  t^ 
for  forming  the  bearing  for  the  two  wheels  f#,  the  sides  of  which  corre- 
spond with  the  rails  X%  and  their  peripheries  travel  upon  them.  The 
lower  part  of  the  plate  «,  passes  through  an  opening  r,  at  the  bottom  of 
the  turntable,  and  through  the  space  v\  between  the  rails,  which  part 
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of  the  plAte'is  made  wide,  to  act  as  a  guide  and  keep  the  pulleys  in  line 
with  the  rails.  At  the  bottom  of  the  plate  there  is  a  bearing  w,  to 
which  the  lifting  blocks  are  attached,  and  at  the  upper  part  of  the 
plate  there  is  a  small  roller  or  palley  x,  for  raising  the  latch  and  releas- 
ing the  turntable,  when  the  pulley  strikes  the  bottom  of  the  pin  o,  as 
the  carriage  is  going  on  the  table.  The  spheres  d^  are  for  lessening  the 
friction  of  the  turntable,  but  they  may  be  dispensed  with,  and  a  swivel 
joint  used  instead.  The  rails  are  connected  to  hangers  y,  figs.  4  and  5, 
constructed  so  as  to  leave  ample  space  for  the  carriage  to  pass  along, 
the  hangers  being  fastened  to  longitudinal  and  cross  beams  z,  or  to  any 
other  suitable  supports.  The  goods  are  received  at  the  door  5»,  fig.  4, 
above  which,  at  or  about  the  centre,  a  line  of  rails  is  pbiced  with  the 
tomtables  as  at  a',  fig.  5.  The  goods  are  hoisted  up  by  means  of  dif- 
ferential or  other  pulley  blocks  connected  to  the  bearing  of  the  travel- 
ling carriage,  and  are  then  run  along  the  line  and  through  the  tum- 
taUes  without  stopping,  until  they  arrive  at  the  one  connected  to  the 
line  in  which  the  goods  are  required  to  be  placed.  When  the  carriage 
enters  the  outer  easin£;,  and  arrives  at  the  centre  of  the  turntable,  it 
raises  the  latch,  so  that  the  table  can  be  turned  one  Quarter  round, 
and  the  openings  are  placed  in  the  right  direction  for  tne  exit  of  the 
carriage ;  and,  before  the  final  exit,  the  latch  &lls  and  holds  the  turn- 
table right  for  the  return  of  the  carriage.  The  goods  are  then  moved 
along  the  rails,  and  lowered  into  the  place  required,  after  which  the  car- 
riage is  returned  for  a  fresh  load. 

The  patentee  claims,  '*  the  construction  and  application  of  overhead 
turntables,  as  herein  described,  or  any  mere  modification  of  the  same/' 


2b  CowPEH  Phipts  Coles,  of  Southsea,  Hants,  for  improvements  in 
jprotecting  the  bottoms  and  sides  of  wooden  and  iron  ships  and  other 
suinner^ed  sfrtwtures.—lDsLted  2l8t  May,  1864.] 

This  invention  consists  in  means  of  affixing  to  the  bottoms  and  such 
portions  of  the  sides  as  are  liable  to  be  submerged,  of  iron  and  wooden 
ships,  caissons,  and  like  structures,  cements,  stuccos,  and  concretes,  or 
other  like  substances.  In  wooden  ships  and  structures,  nails,  brads, 
tacks,  eyes,  spikes,  or  other  like  holding  agents,  are  first  driven  into 
such  portions  of  the  structure  as  are  to  be  protected,  at  about  one 
inch  apart,  more  or  less,  and  having  about  half  an  inch  protruding. 
The  holding  agents  can  be  driven  in  at  an  incline,  or  they  may  be 
more  or  less  bent  after  having  been  driven  in.  The  cement,  or  other 
substance  or  composition,  is  applied  after  the  holding  agents  have  been 
inserted.  With  iron  ships  and  structures,  a  light  sheathing  of  wood 
is  first  applied  to  receive  the  nails  or  other  holding  agents,  and  then 
the  cement,  or  other  like  protecting  substance  or  composition.  Or 
studs  are  sometimes  caused  to  be  rolled  or  formed  on  the  plating  for 
iron  ships  and  other  iron  structures,  and  these  studs  are  used  as  the 
agents  for  holding  the  protecting  substance  or  composition.  Or  a 
tmn  metal  plate  is  fixed,  by  means  of  screws  tapped  into  the  ship's 
sides  or  bottom  projper ;  this  plate,  hdiore  being  put  on,  has  flaps  cut  in 
it  about  half  an  men  square,  and  about  one  inch,  or  one  inch  and  a  half 
apart.    Aft»r  the  plate  is  Qn,  these  flaps  are  turned  up  at  an  angle  of 


Digitized  by 


Google 


280  itewton's  LOWDOir  jouekal  of  arts.  [^att' 

about;  45^;  and  the  flaps  or  portions  of  the  pLite  so  turned  up  take  the 
place  of  studs  or  nails  for  holding  on  the  cement  or  other  protecting 
substances. 


To  GrEOBOE  Hebbest,  of  SimmerhilJ,  near  Bavtford,  and  Bobert 
Stainbank,  of  Veruhm-huildim/it,  Graif's4nn,  for  improvements  in 
apparatus  for  sounding  a  hell  applied  to  a  huoy  or  other  floating  body. 
—[Dated  30th  May,  1861.] 

It  has  been  proposed  to  sound  a  bell,  applied  to  a  buoy  by  means  of  a 
ball  rolling  in  a  trough  or  guide,  mounted  on  the  buoy  or  floating  body. 
The  ball,  in  mo\'ing  to  the  part  of  the  trough  which  for  the  time 
happened  to  be  lowest,  came  in  contact  with  levers  or  instruments 
which  caused  the  bell  to  sound.  As  each  roll  of  the  sea  produced 
a  fresh  movement  of  the  ball,  the  bell  was  continually  sounded; 
this  arrangement  has,  however,  been  found  more  ov  less  complicated 
aud  inconvenient. 

According  to  this  invention,  the  ball  or  other  heavy  body,  in  place  of 
moving  in  a  trough  or  guide,  is  controlled  by  being  mounted  on  an  arm 
capable  of  turning  on  a  centre. 

The  figure  in  Plate  X.  shows  a  side  view,  partly  in  section,  of  an 
apparatus  constructed  according  to  thia  invention.  In  this  figure,  a  por- 
tion only  of  the  framing  by  which  the  apparatus  is  supported  upon  the 
buoy  or  other  floating  bocly  is  shown,  a,  is  a  ball  or  weight,  the  move- 
ments of  which  are  controUed  by  its  being  mount<?d  on  the  arm  i,  that 
is  capable  of  turning  around  tlie  upright  axis  c ;  a  wheel  c/,  is  also 
carried  by  the  axis  c,  and  the  wheel  is  connected  with  the  arm  h,  so 
that  it  shall  turn  with  it.  On  the  surface  of  the  wheel  d,  is  an  excen- 
trie  track.  Into  the  excentric  track  on  this  wheel  are  received  the 
lower  ends  of  the  cranked  levers  e,  e,  which  give  motion  to  the  hammers; 
these  levers  turn  on  centres  at  e*,  c*,  and  at  the  upper  end  of  each 
lever  is  hinged  a  finger  /,  which  acts  on  the  lower  arm  of  a  lever  a ; 
the  upper  arm  of  which  is  furnished  with  a  hammer  for  striking  the 
bell  k.  The  excentric  groove  on  the  wheel  rf,  is  arranged  to  lift  each 
of  the  hammers  three  times  for  every  complete  revolution  of  the  wheel 
around  the  axis ;  but  the  groove  may  be  differently  formed  to  cause 
the  hammer  to  be  raised  a  greater  or  less  number  of  times  for  each 
revolution  of  the  wheel.  When  the  wheel,  by  the  rolling  of  the  buoy 
or  vessel,  upon  which  the  apparatus  is  mounted,  is  caused  to  turn  or 
oscillate  around  its  axis,  the  form  of  the  groove  upon  it  causes  the 
lower  ends  of  the  levers  «,  to  be  moved  to  or  from  the  axis  e ;  this 
raises  or  lowers  the  upper  ends  of  these  levers.  As  the  upper  end  of 
either  of  the  levers  is  raised,  the  finger  at  its  end  acts  on  one  of  the 
levers  g,  and  raises  the  hammers  carried  by  it  away  from  the  bell,  until, 
by  the  continued  movement  of  the  lever,  the  finger  has  moved  away  from 
under  the  end  of  the  levery ;  the  hammer  then  falls,  and  strikes  the  bell. 
The  hammers  are  prevented  from  resting  against  the  beU,  after  they  have 
delivered  their  blow,  by  springs  t,  t',  as  is  shown.  On  the  contiouea  rota- 
tion or  oscillation  of  the  wheel,  the  upper  end  of  the  lever  will  be  moved 
downwards,  until  the  finger  carried  by  it  comes  below  the  end  of  the 
lever  y ;  the  finger,  by  turning  on  its  piu-joint,  allowing  of  its  so  passing 
below  the  lever.    The  lever  is  then  ready  again  to  raise  the  hammer. 
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lb  Geobgb  Coles,  of  Qretham'Street  Westy  and  Jakes  Abchibald 
Jaques  and  Johx  Americus  Fanshawe,  both  of  Tottenham^  for 
improved  machinery  or  apparatus  for  producing  thin  strips  or  fihi' 
inents  from  variofis  substances, — [Dated  M\  June,  1864.] 

This  invention  relates  to  a  novel  arrangement  of  machinery,  whereby 
natural  or  artificial  skins  of  leather,  or  sheets  or  skins  made  from  gela- 
tinous or  gummy  substances  or  compositions,  may  be  divided  into  thin 
strips,  shreds,  or  filaments. 

In  Plat€  X.,  fig.  1  represents,  in  longitudinal  section,  the  improved 
machine,  a,  is  the  supporting  roller  over  which  the  sheet  b,  to  oe  cut 
into  strips,  passes.  It  is  mounted  in  bearings  at  the  ends  of  a  pair  of 
levers  c,  which  are  mounted  on  centres  c^,  in  short  standards  fixed  on 
the  stationary  framing  of  the  machine,  so  that  they  may  be  vibrated 
thereon,  in  order  to  raise  or  lower  the  supporting  roller  a,  as  may  be 
required.  The  levers  c,  are  connected  by  means  of  links  c^,  to  other 
levers  c^,  on  the  axle  of  the  hand  lever  d,  which  rocks  on  the  centre  d\ 
as  its  fulcrum.  The  supporting  roller  a,  may  therefore  be  raised  or 
lowered  by  the  workmen  while  the  machine  is  in  motion,  so  that  by 
lowering  the  roller  a,  the  sheet — say  of  caoutchouc — will  be  withdrawn 
from  the  action  of  the  cutters,  or,  by  raising  the  roller,  will  be  brought 
in  contact  with  the  cutters.  Above  the  supporting  roller  a,  is  mounted 
a  shaft  £*,  which  carries  a  series  of  circular  cutting  discs  e,  set  close 
enough  together  to  cut  the  sheet  into  threads  or  filaments  of  the 
requisite  fineness.  This  shaft  e*  has  a  rapid  rotary  motion  communi- 
cated to  it  by  suitable  gearing,  while  the  sheet  of  caoutchouc  is  drawn 
forward  by  the  nipping  rollers/,  over  the  supporting  roller  a,  on  which 
it  is  stretched  by  the  drawing  action  of  the  rollers/,/.  To  facilitate 
the  cutting  operation,  the  rotary  cutters  «,  are  kept  wet  by  water  dripping 
from  a  pipe  e^^,  on  to  them,  as  is  usual  in  this  class  of  machinery.  It 
will  be  seen  that  there  are  two  pairs  of  nipping  rollers :  one  pair/,/  is 
placed  in  front  of,  and  the  other  pair  ^,  ^,  behind,  the  supporting  roller 
a,  and  both  pairs  nip  or  hold  the  thin  sheet  of  caoutchouc  or  other  sub- 
stance firmly,  and  keep  it  in  an  extended  state  while  passing  over  the 
supporting  roller  a, — the  rollers //recei\'ing  a  quicker  motion  than  the 
rollers  y,y.  The  sheet  of  caoutchouc  to  be  operated  upon  is  wound  on 
a  beam  h,  and  secured  thereon  by  its  inner  end.  The  beam  A,  is  pro- 
vided with  suitable  gear  for  letting  off  the  sheet  at  the  proper  speed, 
and,  if  desired,  the  elastic  sheet  of  caoutchouc  may  be  wound  on  the 
beam  A,  in  a  stretched  or  extended  state,  and  led  from  thence  to  the 
rollers  £f,ff,  and  ff  which  will  then  only  act  as  holding  or  nipping 
rollers,  in  which  event  they  must  of  course  both  be  driven  at  the  same 
speed,  or  nearly  so.  In  operating  with  this  machine,  the  outer  end  or 
beginning  of  the  sheet  is  passed  between  the  nipping  and  stretching 
rollers,  and  between  the  supporting  roller  and  cutting  discs,  and  is  then 
secured  to  the  draught  roller,  on  which  the  threads,  when  cut,  are  to  be 
wound.  The  sheet  will  thus  be  pulled  forward  under  the  cutters  <?,  by 
the  nipping  rollers//,  and  the  draught  roller. 

Instead  of  the  bearings  of  the  supporting  roller  a,  being  made  move- 
able up  and  down,  and  the  bearings  of  the  cutter  shaft  e*,  stationary,  as 
in  the  arrangement  just  described,  the  supporting  roller  may  be  mounted 
in  fixed  bearings,  and  the  cutter  shaft  in  moveable  bearings  in  the  end 
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of  vibrating  levors,  so  that  the  cutter  8ha.ft  may  be  raised  or  lowered  as 
may  be  required  to  bring  the  cutters  into  contact  with  the  sheet  to  be 
operated  upon  while  the  supporting  roller  remains  stationary. 

Pig.  2  represents  a  front  elevation,  and  fig.  3  a  vertical  section,  of  a 
modification,  in  which  the  supporting  ro]}er  a,  is  mounted  in  stationary 
bearings.  The  beaiiugs  of  the  cutter  shaft  «*,  are  moveable  in  a  vertical 
direction :  this  is  obtained  by  means  of  the  vertical  screws  t,  which 
pass  through  female  screws  in  the  ends  of  the  transverse  piece  y,  of  the 
framing.  Each  of  the  screws »,  i,  carries  at  its  upper  end  a  toothed 
wheel  f  *,  into  which  gears  a  central  spur  wheel  ^,  on  the  axle  of  which 
is  a  winch  handle  A:*,  whereby  it  may  be  turned  in  either  direction,  so 
as  to  raise  or  lower  the  bearinfi^  of  the  cutter  shaft,  and  consequently 
the  cutting  discs  e,  mounted  thereon.  The  screws  t,  t,  should  De  cut 
with  a  moderately  quick  thread,  so  that  one  or  at  ipost  two  turns  of  the 
winch  will  be  sufficient  to  withdraw  the  cutting  discs  from  the  sheet  of 
caoutchouc. 

It  will  be  evident  that  the  machines  above  described  for  dividing  or 
cutting  up  sheets  or  skins  into  thin  filaments  or  threads  may  be  em- 
ployed to  cut  up  various  kinds  of  tissues— such  as  natural  or  artificial 
skins  or  leather — into  narrow  strips  or  bands ;  the  width  of  the  strips  or 
bands  being  determined  by  the  distance  at  which  the  cutting  discs  are 
placed  from  each  other  on  their  shaft  or  axle. 

The  patentees  claim,  "the  mode  herein  set  forth  of  producing  threads 
or  filaments  from  sheets  of  caoutchouc  or  compounds  of  caoutchouc  or 
other  fabrics  or  tissues  while  in  a  stretched  or  extended  state ;  particu- 
larly the  mode  herein  set  forth  of  mounting  the  axle  of  the  cutting 
discs  and  the  axle  of  the  supporting  roller,  so  that  either  the  cutting 
discs  may  be  capable  of  being  lifted  b^  the  workman  away  from  the 
sheet,  or  brought  into  contact  therewith ;  or  the  sheet  with  the  sup- 
porting roller  may  be  lowered  away  from  and  out  of  contact  with  the 
cutting  discs,  or  brought  up  against  them,  as  may  be  required,  in  order 
that  the  cutting  operation  may  be  either  arrested  or  commenced,  or 
continued  at  any  time  without  stopping  the  machine.'' 


To  Jacob  Snider  Junior,  of  Ohaneery4ane,for  intprovements  w  ordnance. 
—[Dated  4th  June,  1864.] 

The  first  part  of  this  invention  relates  to  the  use  of  cylinders  in  the 
transforming  of  smooth-bore  muzzle-loading  cannon  (which  previously 
fired  spherical  shot)  into  cannon,  to  fire  elongated  projectiles,  where 
the  inserting  of  a  cylinder  into  the  gun  is  used  to  contract  or  reduce 
the  bore ;  also  to  cannon  of  any  sort  to  be  constructed  and  used  as 
muzzle-loaders  where  a  cylinder  is  used  for  the  interior  of  the  gun. 

When  operating  on  cast-iron  or  bronze  cannon  of  the  usual  govern- 
ment pattern,  a  hole  is  bored  through  the  rear  axis  of  the  gun  into  the 
chamber  or  bore  formed  by  the  inserted  cylinder.  Miis  cylinder  has 
its  breech  end  closed,  and  its  external  end  surface  fits  mechanically  into 
the  chamber  seat  in  the  gun.  Fitted  into  the  chamber  seat  is  a  cup- 
shaped  valve,  made  of  steel  or  other  metal,  constructed  with  a  shaft  or 
solid  shank  at  its  rear.  The  bearing  of  the  convex  face  of  this  valve, 
under  explosion  of  the  powder  charge,  is  relieved  by  reducing  a  portion 
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of  its  convex  face  within  its  outer  annular  edge,  so  as  to  secure  elastic 
city  or  flexion,  and  also  to  cause  it  to  act  as  a  gas  check,  to  preyent 
escape  of  gas.  On  the  end  of  the  valve  shaft  is  cut  a  screw  thread,  on 
to  iiTiich  a  stout  metal  nut  is  screwed,  which  replaces  the  cascable.  By 
screwing  tightly  up  this  nut  on  the  valve  shjtft  against  the  external 
breech  of  the  gun,  the  cylinder  is  brought  firmly  to  its  place.  By  the 
employment  of  this  valve,  the  recoil  bears  against  the  valve,  so  that, 
instead  of  there  being  a  tendency,  on  the  discharge  of  the  gun,  for  the 
cylinder  to  move  forward,  it  will  be  retained  securely  in  place.  When 
it  may  be  desired  to  inspect  the  bore  of  the  gun,  or  when,  by  much  use, 
the  bore  may  have  become  injured,  then,  by  unscrewing  the  nut  from 
the  valve  shaft,  the  valve  can  be  driven  out  and  the  bore  readily  in- 
spected, or  even  the  cylinder  may  be  extracted,  to  be  replaced  bv 
another  if  required,  and  thus  the  original  gun  or  shell  will  be  preserved. 

The  figure  in  Plate  X.  is  a  longitudinal  section  of  so  much  of  a 
piece  of  ordnance,  transformed  in  the  manner  before  described,  aa 
will  be  necessary  to  illustrate  the  invention,  a,  is  the  original 
arm,  which  is  bored  truly  to  receive  the  cylinder  b.  This  cylinder 
is  inserted  by  the  muzzle  of  the  gun,  and  adjusted  nicely  to  the 
bore  thereof  c,  is  the  cup-shaped  valve  made  with  a  shaft  dy  one 
end  of  which  is  screw-threaded.  The  shaft  d,  of  the  valve  is  inserted 
through  an  aperture  formed  through  the  end  of  the  cylinder  J,  and  the 
breech  end  of  the  arm,  as  shown,  and  there  secured  firmly  by  the  nut  e. 
On  removing  the  nut,  the  valve  can  be  taken  out. 

The  second  part  of  the  invention  consists  in  making  a  close  joint 
between  the  valve  face  and  chamber  seafr,  and  valve  shaft  and  holes  in 
tlie  cjlinder  and  gun,  and  also  on  any  other  part  or  parts  of  junction, 
or  on  the  inner  or  concealed  surfaces  of  cannon  or  guns  of  any  descrip- 
tion, so  as  to  make  the  same  air,  gas,  or  water-ti^ht,  and  also  to  prevent 
oxidation  by  covering  all  such  sunaces  or  junctions  with  a  "  ^phitic 
composition"  or  ''  paint,"  made  as  described  in  the  specification  of  a 
patent,  dated  December  2nd,  1861,  No.  3024,  granted  to  Gerard  Bal- 
ston,  of  which  packing  or  paint  ''graphite''  forms  the  principal  compo- 
nent part,  or  in  whatever  way  it  may  be  made,  provided  graphite  forms 
the  base. 

The  third  part  of  the  invention  is  as  follows : — In  order  to  relieve 
the  percussive  or  sudden  strain  arisine;  from  the  impulsive  action  of  the 
explosion  of  the  powder-charge,  from  bearing  too  violently  on  the  outer 
shell  or  original  ^un,  and  to  enable  the  steel  cylinder  to  flex  or  dilate 
under  the  explosive  action  of  the  powder-charge,  a  certain  portion  of 
the  outer  surface  of  the  cylinder  or  the  inner  surface  of  the  gun  ia 
taken  ofl" ;  commencing  from  a  certain  distance  forward  of  its  rear  or 
chamber  end,  up  or  for^vard  to  near  the  trunnions,  or  for  such  distance 
as  the  size  and  bore  of  the  gun  will  admit  of  or  require  for  the  end  or 
purpose  to  be  attained  (as  size  and  bore  or  other  considerations  will 
respectively  determine),  or  within  the  compass  of  that  distance  of  a 
portion  of  the  gun  where  the  greatest  percussive  force  of  the  explosion 
of  the  powder-charge  exerts  itself ;  thus  placing  a  portion  of  the  outer 
surface  of  the  cylinder  in  non-contact  ^vith  the  inner  surface  of  the  outer 
shell  or  gun. 

/,  showB  a  portion  of  the  outer  surface  of  the  cylinder  removed,  and 
y,  shows  a  portion  of  the  inner  surface  of  the  cannon  removed. 
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The  application  of  the  principle  of  causing  a  portion  of  the  outer 
surface  of  a  cylinder  to  be  free  of  contact  with  a  certain  portion  of  the 
interior  of  the  gun,  in  ii)anner  hereinbefore  described,  may  be  adapted 
to  Bnj  cylinder  or  cylinders  introduced  into  a  gun  or  guns  of  any  de- 
scription, be  they  muzzle-loaders  or  breech-loaders,  old  guns  trans- 
formed or  converted,  or  to  new  guns,  or  guns  made  especially  to  receire 
cylinders.  This  mode  of  making  and  applying  the  principle  of  non- 
contact  and  elasticity  or  flexion  under  explosive  action  to  cylinders  in 
cannon,  may  be  applied  also  to  the  making  of  new  cannon,  be  they 
composed  ot  one  or  more  consecutive  cylinders,  the  one  placed  within 
the  other,  and  one  or  more  of  them  respectively  having  its  or  their  ex- 
ternal surfiice  at  or  on  any  portions  thereof  slightly  reduced,  so  as  not 
to  be  in  contact  with  the  inner  surface  of  the  shell,  casing,  or  cylinder 
covering  it,  or  which  would  otherwise  be  in  contact  with  the  inner 
cylinder  at  the  portions  and  in  manner  referred  to.  This  method  of 
non-contact,  whereby  elasticity  or  flexion  is  obtained,  is  applied  to  any 
and  every  sort  of  cylinders,  be  they  made  of  cold-drawn  iron,  steel,  or 
other  metal,  or  to  cylinders  made  in  any  other  manner. 

Thepatenteeclaims,  First— the  transforming  of  muzzle-loadins  cannon, 
which  have  hitherto  fired  spherical  shot,  into  cannon,  to  fire  elongated 
projectiles,  by  inserting  into  the  bores  of  such  cannon  a  cylinder  or 
cylinders,  secured  therein  by  a  valve  and  nut,  the  parts  being  rendered 
air  and  gas-tight  by  a  graphitic  composition,  as  described.  Second — 
the  removing  of  a  portion  or  portions  of  the  inner  surface  of  the  cannon, 
or  the  outer  surface  of  the  cylinder  or  cylinders  used  in  transforming 
smooth-bore  cannon,  which  had  hitherto  been  adapted  to  fire  spherical 
shot,  into  cannon,  to  fire  elongated  projectiles ;  whereby  the  cylinder  or 
cvlinders  do  not  wholly  throughout  their  length  come  in  contact  with 
the  inner  surface  of  the  outer  shell  or  gun,  in  manner  and  for  the  pur- 
poses described. 


To  BiciiABn  Abohtbaxd  Bboomak,  of  Fl^et-^treet^for  improveiikenU  in 
apparatus  for  feeding  xcool^  and  other  textile  and  filamentous  suhitances, 
into  carding,  cotnbing^  and  other  machines  for  treatifUf  such  substances, 
— being  a  communication, — [Bated  7th  June,  1864,] 

This  invention  consists  in  feeding,  mechanically,  as  hereafter  described, 
wool  and  other  textile  and  filamentous  substances,  to  carding,  combing, 
and  other  machines  for  treating  the  same. 

The  figure  in  Plate  X.  shows  the  improved  feeding  apparatus,  in  sec- 
tion, as  applied  to  a  carding  engine,  n,  is  a  hopper  for  receiving  the 
wool  or  other  material ;  c,  is  the  endless  travelling  table,  with  teeth, 
8pike9,  or  hooks.  A  roller  may  be  substituted,  if  desired,  n,  is  a 
rake,  with  a  to-and-fro  movement  from  k,  to  e.  In  moving  from  the 
point  F,  it  takes  into  the  teeth  of  the  travelling  table  and  the  wool 
thereon ;  and  before  retiu'ning  from  the  point  e,  it  unhooks  or  releases 
the  wool,  which  falls  on  the  belt  a,  below.  The  rake  is  composed  of 
two  boards  or  plates  4,  5,  between  which  is  a  plate  6,  with  teeth  or 
hooks.  When  it  arrives  at  the  point  e,  the  teeth  entirely  enter 
between  the  boards  4,  s,  in  order  that  they  may  not  hold  the  wool 
when  it  arrives  at  the  point  f  :  the  teeth  project,  because  the  guide 
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1,  2,  s,  has  compelled  them  to  follow  its  direction,  g,  is  a  curved  plate 
or  board  for  guiding  the  wool  which  falls  from  the  rake  on  to  au  endless 
travelling  apron  a,  to  be  fed  into  the  carding,  combing,  or  other 
machine  for  treating  the  same. 

In  some  cases,  a  comb  h,  is  fitted  below  the  endless  travelling  table 
c,  for  the  purpose  of  releasing  or  unhooking  the  wool  carried  by  the 
teeth  of  the  table.  This  comb  may  be  employed  instead  of,  or  in  addi- 
tion to,  the  rake  n. 

The  patentee  claims,  •*  arranging  apparatus  for  feeding  wool,  and 
other  textile  and  filamentous  substances,  into  carding,  combing,  and 
other  machines  for  treating  such  substances,  substantially  as  described." 


2b  Edwabd  Gebrabd  Fitton,  of  Manchester  ^  for  certain  improvements 
in  or  applicable  to  carding  engines. — [Dated  13th  June,  1864.] 

This  invention  relates  to  the  bearings  or  fixings  of  the  working  rollers 
and  clearers  used  in  carding  engines  for  carding  cotton  and  other 
fibrous  substances. 

In  Plate  X.,  fig.  1  is  an  edge  view  of  the  bearing,  with  the  end  of 
the  roller  to  be  supported,  and  fig.  2  is  a  front  view  of  the  same. 
«,  is  the  plate  of  the  fixing  or  bearing,  which  is  bolted  in  the  usual 
manner  to  the  bend  of  the  carding  engine  :  to  the  top  of  the  plate  «,  is 
cast  the  projection  J,  extending  from  the  bend  to  the  end  of  the  roller 
e :  to  the  top  of  the  plate  a,  is  dso  cast  the  projection  </,  forming  part  of 
the  hinge  of  the  lid  e,  which  lid,  when  closed,  covers  the  axle  and  neck  of 
the  roller.  By  this  means  the  loose  fibres  are  excluded  from  the  axle 
or  bearing ;  consequently  the  waste  is  prevented,  and  the  time  heretofore 
spent  in  removing  the  fibres  is  economized  :  the  rollers  are  also  capable 
of  being  removed  from  their  bearings  with  as  much  facility  as  when 
supported  in  bearings  of  the  ordinary  construction,  as  in  removing  the 
roDers  from  the  carding  engine  for  grinding  or  other  purposes,  the  lids 
are  opened,  as  sho>vn  by  dotted  lines  in  fig.  2. 

The  patentee  claims,  "  the  improved  mode  of  construct  iug  the  bearings 
of  the  working  rollers  and  clearers  of  carding  engines,  as  shown  and 
described." 


To  G-EOBOS  Coles,  of  Oreshani-^treet  West,  and  James  Abchibald 
Jaques  and  Johx  Akebxcus  Fanshawe,  both  of  Tottenham,  for 
improvements  in  the  manufacture  of  hags,  sacks,  pouches,  and  other 
flexible  articles  of  capacity, — [Dated  11th  October,  1864.] 

Thib  invention  relates  principally  to  a  means  of  closing  the  neck, 
mouth,  or  entrance  of  mdia-rubber  bags,  sacks,  pouches,  and  other 
flexible  articles  of  capacity,  by  the  natural  elastici^  of  the  material  of 
which  they  are  formed. 

In  Plate  IX.,  various  plans  of  applying  tbe  invention  are  shown  to 
small  articles, — such  as  purses,  money-bags,  tobacco-pouches,  &c.  The 
whole  article  may  be  formed  of  one  piece  of  rubber  properly  moulded, 
or  merely  the  mouth  or  entrance  may  be  made  of  the  elastic  material. 
In  order  to  form  the  self-closing  mouth,  the  article  is  first  moulded. 
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A  moulding  block  of  metal  or  hard  rubber  is  tlieu  placed  inside  the 
article,  as  shown  at  a,  in  fig.  1,  which  represents  a  tobacco-poucli 
prepared  ready  for  forming  the  self-closing  mouth.  A  second  block 
b,  is  ibi^i  placed  in  the  mouth  while  the  rubber  is  in  the  crude  or  raw 
state,  and  a  wire  or  string  is  passed  round  the  neck  of  the  bag,  to  secure 
it  to  the  block  5.  The  mouth  part  c,  c,  with  the  block  b,  secured  therein, 
is  then  twisted  forcibly  round  about  one-third  of  a  circle,  and  is  held  in 
this  position  between  the  dies  or  blocks  a,  and  b,  bj  means  of  tapes  or 
bandageti  d,  d,  (as  seen  in  fig.  2)  while  being  cured  or  vulcanized.  The 
effect  of  this  will  be,  that  the  twisted  folds  or  creases  given  to  the 
rubber  will  remain  permanent,  so  that  when  the  mouth  is  opened  and 
let  go,  it  will  instantly  close  itself. 

liig.  3  is  a  plan  view  of  an  India-rubber  tobacco-pouch,  constructed 
with  a  collapsible  self-closing  mouth,  as  above  described.  Fig.  4  ia  a 
side  view  thereof.  Pig.  5  is  a  similar  view,  showing  the  mouth  slightly 
raised,  as  if  for  the  purpose  of  opening  the  pouch.  The  tendency  of 
the  mouth,  when  opened,  to  obtain  access  to  the  interior,  is  for  it  to 
resume  the  position  and  appearance  shown  in  figures  3  and  4. 

Figs.  0,  7,  and  8  represent  another  form  of  pouch.  In  this  instance 
the  pouch  is  rectangular,  and  when  open  (as  shown  at  fi^.  6}  there  acs 
four  fiat  vertical  sides.  In  making  this  pouch,  an  inner  block  it 
inserted,  as  in  the  former  instance,  to  maintain  the  internal  capadty  of 
the  article,  and  the  collapsible  self-closing  mouth  is  made  by  folding 
down  the  sides,  one  after  the  other,  commencing  by  bringing  the  point 
1,  (fig.  6)  down  to  2,  thus  producing  irdiagonal  crease  from  s  to  4,  and 
following  iu  with  the  other  sides  in  the  same  manner,  so  as  to  produce 
the  pouch  shown  in  plan  and  side  view  at  figs.  7  and  8.  A  rigid  block 
is  placed  on  the  folded  mouth,  as  in  the  former  instance,  so  as  to  keep 
it  m  place  while  being  vulcanized. 

Fig.  9  is  an  end  >iew,  fig.  10  a  plan  view,  and  fig.  11  a  sectional 
view,  of  a  rectangular  pouch,  with  a  collapsible  mouth,  made  by  rolling 
up  the  edges  of  the  mouth,  iustead  of  twisting  them  round.  Fig.  9 
shows  the  pouch  closed,  and  with  the  mouth  rolled  up.  Fig.  11  repre- 
sents the  mouth  as  unrolled,  ready  for  obtaining  access  to  the  interior 
of  the  article.  Figs.  12  and  13  are  plan  and  side  views  of  a  pouch,  the 
mouth  of  which  is  cut  in  Vandykes,  folded  down,  while  the  rubber  is  in 
an  uncured  state.  The  folded  parts  are  kept  iu  this  position  by  suit- 
able dies  or  blocks  while  the  article  is  being  cured.  Fig.  14  is  a  plan 
view,  and  fig.  15  an  edge  view,  of  another  form  of  pouch,  whicn  is 
closed  by  folding  over  the  ends  and  sides.  Fig.  16  is  a  plan  view, 
showing  the  pouch  open.  It  is  closed  by  first  folding  over  the  two 
ends  e,  e,  as  indicated  by  dotted  lines  in  fig.  16,  and  then  folding  down 
tlfte  sides/,/ 

Figs.  17, 18,  and  19  are  side  and  end  views  of  another  form  of  tobacco 
pouch  or  ci^r  case.  The  mouth  is  made  with  an  elastic  piece  or  flap 
t,  with  flexible  sides.  In  order  to  keep  it  in  shape,  a  strip  of  metal, 
hard  rubber,  or  cane  is  inserted  in  the  edge  of  the  mouth,  as  shown  at 
jy  and  also  in  the  edge  of  the  elastic  piece,  as  shown  at  k. 

Fig.  20  is  a  side  elevation,  and  fig.  21  is  a  horizontal  section,  of  a 
cigar  case,  provided  with  a  collapsible  mouth-piece,  made  in  the  manner 
sho^vn  in  figs.  3  and  4.  Its  compartments  m,  m,  for  containing  cigars, 
are  formed  of  sheet  rubber,  protected  or  stiffened  by  curved  pieces  of 
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perforated  sheefc  metal,  as  ehown  at  /.  While  the  rubber  is  in  the  un- 
ciired  state,  the  sides  of  the  compartments  m,  m,  are  made  adhesive,  so 
that,  when  brought  into  contact,  they  will  adhere  together,  and  form 
the  combined  ease.  A  bottom  piece  of  rubber,  of  suitable  shape,  closes 
the  lower  ends  of  the  compartments  m,  and  the  collapsible  mouth  is 
adapted  to  the  upper  end,  and  is  formed  in  the  manner  already  ex- 
plained. Fig.  22  represents  one  of  the  elastic  or  collapsible  mouths, 
made  as  shown  in  figs.  12  and  13,  adapted  to  a  rigid  box  i?,  formed  of 
hard  rubber,  wood,  or  other  suitable  material. 

Fig.  23  shows  a  collapsible  or  expanding  receptacle,  with  folded  sides, 
for  containing' wearing  apparel.  The  mouth  or  entrance  to  the  recep- 
tacle may  be  lormed  accowling  to  any  of  the  plans  above  described,  but, 
by  preference,  either  the  plan  shown  at  fig.  6,  or  that  shown  at  fig.  14, 
maj  be  employed.  The  expanding  receptacle  may  be  enclosed  within  a 
flexible  outer  case,  as  shown,  or  within  a  rigid  case,  or  it  may  form  a 
package  by  itself,  or  it  may  be  adapted  to  the  upper  part  of  a  rigid 
receptacle,  so  as  to  form  an  expanding  receptacle. 


SititrtMt  BoiktB. 


INSTITUTION    OF    CIVIL    ENGINEBES. 

March  14th,  1865. 
J.  B.  McCLEAN,  Esq.,  PBiBmBwr,  in  ths  Chair. 

The  paper  read  was,  "  On  the  Metropolitan  Sy$tem  of  Drainage,  and 
the  Interception  of  the  Sewage  from  the  Btver  Thames,^'  by  Mr.  J. 
W.  Baealgette,  M.  Inst.  C.E. 

BxTOBX  proceeding  to  describe  the  modem  works  for  the  drainage  of 
London,  which,  eyen  prior  to  the  introduction  of  the  improved  system, 
waa  probably  the  best  drained  city  of  the  present  age,  the  author 
glanced  at  the  early  history  of  its  sewerage.  The  minutes  of  the' 
ancient  Westminster  Commissions  of  Sewers  contained  records  of 
peculiar  interest,  showing,  amongst  other  things,  that  improvements 
for  drainage  were  effected  under  the  advice  and  instructions  of  Sir 
Christopher  Wren,  nearly  two  hundred  years  ago,  and  that  the  Com- 
missioners of  Sewers,  in  the  reign  of  Charles  II.,  and  subsequently,  in- 
terfered to  regulate  the  proceedings  for  the  drainage  of  the  Eoyal 
Palace  in  St.  Jameses  Park.  Sketches  attached  to  the  paper  repre- 
sented the  condition  and  appearance  of  some  of  the  main  valley  lines — 
as  the  Fleet  Sewer,  the  Tye  Bourne  and  the  Bayswater  Brook  (now 
called  the  Eanelagh  Sewer),  and  the  King's  Scholar's  Pond  Sewer — 
taken  from  actual  surveys  in  1809.  Up  to  about  the  year  1815,  it  was 
penal  to  discharge  sewage  or  other  offensive  matters  into  the  sewers ; 
cesspools  were  regarded  as  the  proper  receptacles  for  house  drainage, 
and  sewers  as  the  legitimate  channels  for  carrying  off  the  surface  waters 
only.    As  the  population  of  London  increased,  its  subsoil  became 
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thickly  Btudded  with  cesspools,  improved  household  appliances  were 
introduced,  and,  it  having  become  permiRsive,  overflow  oniins  from  the 
cesspools  to  the  sewers  were  coostructed ;  thus  the  sewers  became 
polluted,  And  covered  brick  channels  were  necessarily  substituted  for 
existing  open  streams.  These  works,  prior  to  the  year  1847,  when  the 
first  act  was  obtained,  making  it  compulsory  to  drain  houses  into 
sewers,  being  under  the  direction  of  eight  distinct  commissions,  each 
appointing  its  own  o£Scers,  were  not  constructed  upon  a  uniform 
system ;  and  the  sizes,  shapes,  and  levels  of  the  sewers  at  the  bounda- 
ries of  the  different  districts  were  often  very  variable.  Larger  sewers 
were  made  to  discharge  into  smaller  ones,  sewers  with  upright  sides 
and  circular  crowns  and  inverts  were  connected  with'  egg-shaped 
sewers,  or  the  latter,  with  the  narrow  part  uppermost,  were  connected 
with  similar  sewers,  having  the  smaller  part  downwanls.  In  the  year 
1847,  these  eight  commissions  were  superseded  by  *'  The  Metropolitan 
Commission  of  Sewers,"  whose  members  were  nominated  by  the 
government.  That  commission  directed  its  energies  mainly  to  the  in- 
troduction of  pipe  sewers  of  small  dimensions  in  lieu  of  the  large  brick 
sewers  previously  in  vogue,  to  the  abolition  of  cesspools,  and  to  the 
diversion  of  all  house  drainage,  by  direct  communications  into  the 
sewers,  making  the  adoption  of  the  new  system  of  drainage  compul- 
sory ;  so  that,  within  a  period  of  about  six  years,  thirty  thousand  cess- 
pools were  abolished,  and  all  house  and  street  refuse  was  turned  into 
the  river.  Similar  systems  were,  about  the  sskme  period,  to  a  large 
extent,  adopted  in  the  provincial  towns,  by  which  means  their  drainage 
had  become  much  improved,  but  the  rivers  and  streams  of  this  country 
had  been  seriously  polluted.  Within  nine  years,  "■  The  Metropolitan 
Commission  of  Sewers"  was  followed  by  six  new  and  differently  con- 
stituted commissions,  whose  labours  were  duly  recorded;  but  they 
were  unable,  during  the  limited  period  of  their  existence,  to  mature 
and  carry  out  works  of  any  magnitude.  However,  the  subject  of  the  . 
purification  of  the  Thames,  then  becoming  full  of  sewage,  received  much 
consideration ;  and  the  late  Mr.  B.  Stophenson,  Mr.  Bendel,  and  Sir 
W.  Cubitt,  who  were  members  of  the  third  commission,  reported  upon 
one  hundred  and  sixteen  competing  plans,  hanng  that  object  in  view, 
arriving  at  the  conclusion,  that  none  were  such  as  could  be  recom- 
mended for  execution.  In  1850,  the  late  Mr.  Frank  Eorster  was 
appointed  chief  engineer  of  the  commission,  and,  under  his  direction, 
Messrs.  Grant  and  Cresy  commenced  the  preparation  of  a  plan  for  the 
interception  of  the  sewage  of  the  area  south  of  the  river,  and  Mr.  Hay- 
wood, engineer  to  the  City  Commissioners  of  Sewers,  assisted  Mr. 
Forster  in  making  a  similar  plan  for  the  districts  on  the  north  side.  In 
1852,  the  fifth  commission  was  issued,  and  the  author  became  the  chief 
engineer  on  the  death  of  Mr.  Forster.  Two  years  later,  the  author 
was  directed  to  prepare  a  scheme  of  intercepting  sewers,  intended*  to 
effect  the  imnrovea  main  drainage  of  London,  and  Mr.  Haywood  was 
associated  with  him  for  the  northern  portion.  The  plan  so  prepared 
subsequently  received  the  approval  of  the  late  Mr.  B.  Stephenson  and 
Sir  W.  Cubitt,  and  was  recommended  for  adoption. 

In  the  year  1856,  the  present  Metropolitan  Board  of  Works  was 
formed — ^tieing  the  first  application,  in  the  metropoUs,  of  the  sjrstem  of 
local  self-government.  ^  ]jie  author,  having  been  appointed  engineer  to 
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the  board,  was  instructed  to  prepare  a  plan  for  the  main  drainage,  in 
which  it  was  essential  that  ample  means  should  be  provided  for  the 
discharge  of  the  large  and  iaci*easing  water  supply  consequent  on  the 
universal  adoption  of  closets,  and  of  the  ordinary  rainfall  and  surface 
drainage  at  all  times,  except  during  e.xtraoi'dinary  floods  ;  and  that  it 
should  afford  to  the  low-lying  districts  a  sufficiently  deep  outfall  to 
allow  of  every  house  being  effectually  relieved  of  its  fluid  refuse.  The 
objects  sought  to  be  Attained  by  these  works,  now  practically  complete 
and  in  operation,  were  the  interception,  as  far  as  practicable,  by  gravi- 
tation,  of  the  sewage,  together  with  so  much  of  the  rain-fall  mixed  with 
it  as  could  be  reasonably  dealt  with,  so  as  to  divert  it  from  the  river 
near  London ;  the  substitution  of  a  constant  instead  of  an  intermittent 
flow  in  the  sewers ;  the  abolition  of  stagnant  and  tide-locked  sewers, 
with  their  consequent  accumulations  of  deposit ;  and  the  provision  of 
deep  and  improved  outfalls,  for  the  extension  of  sewerage  into  districts 
previously,  for  want  of  such  outfalls,  imperfectly  drained.  Prior  to 
these  works  being  undertaken,  the  London  main  sewers  fell  into  the 
valley  of  the  Thames,  and  the  sewage  was  discharged  into  the  river  at 
the  time  of  low  water.  In  the  system  now  adopted,  it  had  been  sought 
to  remove  the  evils  thus  created,' by  the  construction  of  new  lines  of 
sewers,  at  right  angles  to  the  existing  sewers,  and  a  little  below  their 
levels,  so  as  to  intercept  their  contents  and  convey  them  to  an  outfall 
14  miles  below  London-bridge.  As  large  a  proportion  of  the  sewage 
aa  practicable  was  thus  carried  away  by  gravitation,  and  for  the  re- 
mainder a  constant  discharge  was  effected  by  pumping.  At  the  outlets 
the  sewage  was  delivered  into  reservoirs  on  the  banks  of  the  Thames, 
placed  at  such  a  level  as  would  enable  them  to  discharge  into  the  river 
at  or  about  the  time  of  high  water.  By  this  arrangement,  the  sewage 
was  not  only  at  once  diluted  by  the  large  volume  of  water  at  high 
tide,  but  it  was  also  carried  by  the  ebb  to  a  point  26  miles  below 
.  Loudon-bridge,  and  its  return  by  the  following  flood  tide  within  the 
metropolitan  area  was  effectually  prevented. 

The  points  which  required  solution  at  the  threshold  of  the  inquiry, 
then  successively  noticed,  were : — 

1.  At  what  state  of  the  tide  could  the  sewage  be  discharged  into 

the  river  so  as  not  to  return  within  the  more  densely  inhab- 
ited portions  of  the  metropolis  ? 

2.  What  was  the  minimum  fall  which  should  be  given  to  the  inter- 

cepting sewers  ? 
8.  What  was  the  quantity  of  sewage  to  be  intercepted,  and  did  it 
pass  off  in  a  uniform  flow  at  all  hours  of  the  day  and  night,  or 
m  what  manner  ? 

4.  Was  the  rainfall  to  be  mixed  with  the  sewage,  in  what  manner 

and  quantities  did  it  flow  into  the  sewers,  and  was  it  also  to 
be  carried  off  in  the  intercepting  sewers,  or  how  was  it  to  be 
provided  for? 

5.  Having  regard  to  all  these  points,  how  were  the  sizes  of  the 

intercepting  and  main  drainage  sewers  to  be  determined? 
and 

6.  What  description  of  pumping  engines  and  pumps  were  best 

suited  for  lifting  tne  sewage  of  London  at  the  pumping 
stations  p 
yoj;.  xxT,  2  P 
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As  regarded  the  poftildon  of  the  outfaUs  and  the  time  of  discharge, 
an  extract  was  given  from  the  Beport  of  the  late  Mr.  Bobert  Stephenson 
and  Sir  William  Cubitt,  dated  the  11th  December,  1854,  referring  to  a 
series  of  experiments  made  with  a  float,  by  the  late  Mr.  Frank  Forster, 
and  subsequently  repeated  by  Captain  Burstal,  R.N.,  and  the  author, 
which  proved  that  it  was  essential  to  go  as  far  ns  Barking  Creek,  and 
that  the  discharge  should  take  place  at  or  near  to  hi^h  water.  These 
experiments  also  demonstrated,  that  "  the  delivery  of  the  sewage  at  high 
water  into  the  river  at  any,  point  is  equivalent  to  its  discharge  at  low 
water  at  a  point  12  miles  lower  down  the  river ;  therefore  the  con- 
struction of  12  miles  of  sewer  is  saved,  by  discharging  the  sewage  at 
high  instead  of  at  low  water." 

With  respect  to  the  velocity  of  flow  and  the  minimum  fall,  it  was 
difficult  to  lay  down  any  general  i*ule,  because  the  conditions  of  Bowers, 
as  to  the  quantity  of  deposit  and  the  volume  of  sewage,  varied  con- 
siderably ;  but  the  results  arrived  at  by  Mr.  Wicksteed,  Mr.  Beard- 
more,  Mr.  John  Phillips,  and  Professor  Bobison,  were  quoted,  iu 
confirmation  of  the  author's  own  observations  and  exj^erience,  which 
led  him  to  regard  a  i^ean  velocity  of  It  mile  per  hour,  in  a  properly 
protected  main  sewer,  when  running  half  full,  as  sufiicient,  especially 
when  the  contents  had  previously  passed  through  a  pumping  station. 
Having  thus  determined  the  minimum  velocity,  it  became  necessary  to 
ascertain  the  quantity  of  sewage  to  be  carried  oft^  before  the  fall  requi- 
site to  produce  that  velocity  could  be  estimated.  That  quantity  varied 
but  little  from  the  water  supply  ;  and  as  it  was  contemplated  that  31i 

gallons  per  head  per  diem  might  be  supplied  to  a  district,  of  average 
ensity  of  population,  containing  30,000  people  to  the  square  mile, 
except  in  outlying  districts,  where  the  number  of  inhabitants  was 
reckoned  at  20,000  per  square  mile ;  and  as  actual  measurements 
showed  that  provision  for  one-half  of  the  sewage  to  flow  off  within  six 
hours  of  the  day  would  be  ample,  the  maximiim  quantity  of  sewage 
likely  hereafter  to  enter  the  sewers  at  various  points  of  the  metropolis 
had  been  arrived  at. 

It  had  been  advocated,  by  theorists,  that  the  rainfall  should  not  be 
allowed  to  flow  ofl'  with  the  sewage,  bnt  be  dealt  with  by  a  separate 
system  of  sewers.  This  would  have  involved  a  double  set  of  drains  to 
every  house,  and  the  construction  and  maintenance  of  a  second  series 
of  seVers  in  every  street,  at  an  expenditure  of  from  ten  to  twelve 
millions  sterling,  at  the  least,  besides  the  inconvenience. 

Having  ascertained  the  quantities  of  sewage  and  of  rainfall  to  be 
earned  off,  and  the  rate  of  declirity  of  the  sewer  as  limited  only  by 
considerations  of  the  necessary  velocity  of  flow,  the  sizes  of  the  inter- 
cepting sewers  were  readily  determined  by  the  formula  of  Prony, 
Eytelwein,  and  Du  Buat,  and  the  drainage  sewers  by  the  useful  formula 
of  Mr.  Hawksley,  which  it  was  said,  in  the  report  of  the  late  Mr.  B. 
Stephenson  and  Sir  W.  Cubitt,  already  referred  to,  were  "  applicable 
to  almost  every  variety  of  condition  which  the  complete  drainage  of 
laT^e  towns  involves." 

In  regard  to  the  sixth  and  last  head  of  the  inquiry  in  1859,  numerows 
competing  designs,  involving  the  comparative  advantages  of  Cornish 
or  rotative  engines,  and  the  respective  merits  of  centrifugal  and  screw 
pumps,  chain  pumps,  lifting  bucket  wheels,  flash  wheels,  and  every 
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variety  of  suction  or  plunger  pump  *  and  pump  Talve,  for  raisiug  the 
metropolitan  sewage,  were  reported  upon  by  Messrs.  Stephenson, 
Pield,  Penn,  Hawksley,  Bidder,  and  the  author.  Baaed  upou  the 
recommendations  contained  in  that  report,  condensing  double-acting 
rotative  beam  engines,  and  plunger  or  ram  pumps,  had  been  adopted ; 
the  sewage  being  discharged  from  the  pumps  through  a  series  of  hanging 
valves.  The  contractors  for  the  engines  at  Crossness  and  at  Abbey 
Mills  had  guaranteed  that  they  should,  when  working,  raise  80  million 
lbs.  one  foot  high  with  one  cwt.  of  Welsh  coal. 

It  had  already  been  stated  that  a  primary  object  sought  to  be  attained 
by  these  works  was,  the  removal  of  as  much  of  the  sewage  as  possible 
by  gravitation,  so  as  to  i*educe  the  amount  of  pumping  to  a  minimum. 
To  effect  tlys,  three  lines  of  sewers  had  been  constructed  on  eadi  side 
of  the  river,  termed  respectively  the  high  level,  the  middle  level,  and 
the  low  level.  Tlie  high  and  the  middle  level  sewers  on  both  sides  dis- 
charged by  gravitation,  but  for  the  two  low  level  sewers  the  aid  of 
pumping  was  necessary.  The  three  lines  of  seweiti  north  of  the  Thames 
converged  to,  and  were  united  at,  Abbey  Mills,  east  of  London,  where 
the  contents  of  the  low  level  sewer  would  be  pumped  into  the  upper 
level  sewer  ;  the  aggregate  stream  would  thence  flow  through  the 
northern  out&ll  sewer,  which  was  carried  in  a  concrete  embankment 
across  the  marshes  to  Barking  Creek,  where  the  sewage  was  discharged 
into  the  river  by  gravitation.  On  the  south  side  the  three  intercepting 
lines  united  at  Deptford  Creek,  and  the  contents  of  the  low  level  sewer 
were  there  pumped  to  the  upper  level,  whence  the  three  streams  would 
Row  in  one  channel  througn  Woolwich  to  Crossness  Point,  in  Erith 
Marshes.  Here  the  whole  mas«<  of  the  sewage  could  flow  into  the 
Thames  at  low  water,  but  would  ordinarily  be  raised  by  pumping  into 
the  reservoir. 

As  the  ijitercepting  sewers  carried  oft*  only  1-lOOth  part  of  an  inch  of 
rain  in  an  hour,  and  the  volume  of  sewage  passing  through  them  was 
at  all  times  considerable,  the  flow  through  these  sewers  was  more  uni- 
form than  in  drainage  sewers  constructed  to  carry  ofi' heavy  rain  storms. 
The  form  therefore  generally  adopted  for  the  intercepting  sewers  was 
circular,  as  combining  the  greatest  strength  and  capacity  with  the 
smallest  amount  of  brickwork  and  the  least  cost.  In  the  minor  branches, 
for  district  drainage,  the  egg-shaped  sewer,  with  the  narrow  part  down- 
wards, was  preferable ;  because  the  dry  weather  flow  of  the  sewage 
being  very  small,  the  greatest  hydraulic  mean  depth,  consequently  tho 
greatest  velocity  of  flow  and  scouring  power,  was  obtained  by  that  sec- 
tion in  the  bottom  of  the  sewer,  at  the  period  when  it  was  most  required ; 
and  the  broader  section  at  the  upper  part  allowed  room  for  the  passage 
of  the  storm  waters,  as  also  of  tne  workmen  engaged  in  repairing  and 
cleansing  these  smaller  sewers. 

A  more  detailed  description  was  then  given  of  the  several  works, 
and  of  some  of  the  peculiarities  or  difliculties  met  with  during  their 
construction. 

On  the  north  side  of  the  Thames,  the  high  level  sewer  varied  in  size 
from  4  feet  in  diameter  to  9  feet  6  inches  by  12  feet.  Its  fall  was  rapid, 
ranging  at  the  upper  end  from  1  in  71  to  1  in  376,  and  at  the  lower  end 
from  4  to  5  feet  per  mile.  In  its  construction,  much  house  property 
was attccessfully  tunnelled  under  at  Hackney.     Adjoining  tlie  railway 
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station,  a  bouse  was  underpinned  and  placed  upon  iron  girders,  and  the 
sewer,  being  there  9  feet  3  inches  in  diameter,  was  carried  through  the 
cellar.  This  sewer  also  passed  close  under  Sir  Gheorge  Duckett's  canal ; 
the  distance  between  the  soffit  of  the  arch  of  the  sewer  and  the  water 
in  the  canal  being  only  24  inches.  The  bottom  of  the  canal  and  the 
top  of  the  sewer  were  nere  formed  of  iron  girders  and  plates  with  a  thin 
coating  of  puddle,  and  no  leakage  had  taken  place.  The  penstock  and 
weir  chamber,  at  the  junction  oi  the  high  and  middle  level  sewers  at 
Old  Ford,  Bow,  placed  three-fourths  of  the  northern  sewage  completely 
under  command.  It  was  built  in  brickwork,  was  150  feet  in  length  by 
40  feet  in  breadth,  and  was,  in  places,  80  feet  in  height,  The  principal 
difficulties  in  the  prosecution  of  these  works  arose  from  combinations 
and  strikes  amongst  the  workmen ;  and  from  a  long-continued  wet 
season,  preventing  tlie  manufacture  of  bricks ;  as  well  as  from  the  great 
increase  in  the  prices  of  building  materials  and  of  labour. 

The  middle  level  sewer  was  carried  as  near  to  the  Thames  as  the 
contour  of  the  ground  would  permit,  so  as  to  limit  the  low  level  area, 
which  was  dependent  upon  pumping,  to  a  minimum.  The  district  in- 
tercepted by  this  sewer  was  17i  square  miles  in  extent,  and  was  densely 
inhabited.  The  length  of  the  main  line  was  about  9|  miles,  and  of  the 
Piccadilly  branch  2  miles.  The  fall  of  the  main  line  varied  from  17| 
ieet  per  mile  at  the  upper  end  to  2  feet  per  mile  at  the  lower  end.  The 
sizes  of  this  sewer  ranged  from  4  feet  6  inches  by  3  feet,  to  10  feet 
6  inches  in  diameter,  and,  lastly,  to  9  feet  6  inches  by  12  feet  at  the 
outlet.  About  4  miles  of  the  main  line,  and  the  whole  of  the  Piccadilly 
branch,  were  constructed  by  tunneUing  under  the  streets,  at  depths 
varying  &om  20  to  60  feet.  This  sewer  was  formed  mostly  in  the 
London  day ;  but  to  the  east  of  Hhoreditch  the  ground  was  gravel. 
During  the  execution  of  the  works  under  the  Be^ent's  Canal,  the  water 
burst  m ;  but  by  enclosing  one-half  of  the  widm  of  the  tunnel  at  a 
time  within  a  coffer-dam,  and'  then  by  open  cutting,  the  Aewer  was 
subsequently  completed.  The  middle  level  sewer  was  carried  over  the 
Metropolitan  railway  by  a  wrought-iron  aqueduct,  150  feet  span, 
weighing  240  tons.  The  depth  between  the  under  side  of  the  aqueduct 
and  the  inverts  of  the  double  line  of  sewers  was  only  2|  inches ;  and  as 
the  traffic  of  the  railway  could  not  be  stopped  during  the  construction 
of  the  aqueduct,  which  was  designed  to  be  only  a  few  inches  above  the 
engine  cmmiiies,  the  structure  was  built  upon  a  stage  at  a  height  of 
5  leet  above  its  intended  level,  and  was  ailter\»'ards  lowered  into  its 
place  by  hydraulic  rams.  The  sewers  were  here  formed  of  wrought- 
iron  plates,  rivetted  together.  The  middle  level  sewer  was  provided 
with  weirs,  or  storm  overflows,  at  its  various  junctions  with  all  the  main 
valley  lines. 

The  length  of  the  main  line  of  the  low-level  sewer  was  8^  miles,  and 
its  branches  were  about  4  miles  in  length.  Its  mze  varied  from  6  feet 
9  inches  to  10  feet  8  inches  in  diameter,  and  its  inclination  ranged  from 
2  to  3  feet  \yev  mile ;  it  was  provided  with  storm  overflows  into  the 
river.  As  well  as  being  the  interceptiuir  sewer  of  the  low  level  area, 
which  contained  11  square  mileH,  it  was  the  main  outlet  for  the  drainage 
of  the  western  suburb  of  Loudon,  a  district  of  about  14i  square  miles, 
which  was  so  low,  that  its  sewage  had  to  be  lifted  at  Chelsea,  a  height 
of  17a  l'«<^*'>  i^t*>  ^^  upper  end  of  the  low-level  sewer.     It  was  cngi- 
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nally  intended  to  deodorise  or  utilJHe  the  sewage  of  the  western  division 
in  its  own  neighbourhood,  rather  than  to  incur  the  heavy  cost  of  con- 
veying it  to  Barking,  and  lifting  it  twice  on  its  route  to  that  place. 
But  strong  objections  having  been  raised  to  this,  the  latter  and  more 
costly  plan  had  been  adopted.  The  works  of  this  division  were  executed 
mainly  through  gravel,  charged  with  such  large  volumes  of  water,  that 
it  was  necessary  to  lay  stoneware  pipes  under  the  inverts  of  the  sewers, 
to  lower  the  water  in  the  ground,  and  to  convey  it  to  numerous  steam 
pumps  before  the  sewers  could  be  built. 

The  northern  outfall  sewer  was  a  work  of  peculiar  construction:  for, 
unlike  ordinary  sewers,  it  was  raised  above  the  level  of  the  surrounding 
neighbourhood,  in  an  embankment,  which  was  of  sufficieiit  strength  to 
carry  a  roadway,  or  a  railway,  on  the  top,  should  it  ever  be  re([uired  to 
do  so,  as  was  not  improbable.  Eivers,  railways,  streets,  nnd  roads,  on 
the  line  of  this  sewer,  were  crossed  by  aqueducts.  The  North  Wool- 
wich and  the  Barking  Eailways  were  lowered,  to  ciuible  the  sewer  to 
pass  over  them  ;  for  the  sewer,  being  reduced  to  a  minimum  uniform 
tall  of  2  feet  per  mile,  could  not  be  raised  or  depressed  like  a  railway, 
to  accommodate  its  levels  to  those  of  previously  existing  works. 
This  constituted  one  of  the  chief  difficulties  in  laying  out  the 
outfall  sewer,  for  the  district  was  already  closely  intersected  by  public 
works. 

The  Barking  reservoir  had  an  average  depth  of  1(5  J  f&^.U  and  was 
divided  by  partition  walls,  into  four  compartments,  covering  together 
an  eflfective  area  of  about  9^-  acres.  The  ground  over  which  it  was 
built,  being  unfit  to  sustain  the  structure,  the  foundations  of  the  piers 
and  walls  were  carried  down,  in  concrete,  to  a  depth  of  nearly  20  feet. 
Tlie  external  and  partition  walls  were  of  brickwork,  and  the  entire  area 
was  covered  by  brick  arches,  supported  upon  brick  piers,  the  floor 
being  paved  throughout  with  York  stone. 

The  Abbey  Mills  pumping  station — the  largest  of  tlie  kind  on  the 
main  drainage  works — was  furnished  with  engines  of  1140  collective 
horse-power,  for  the  purpose  of  lifting  a  maximum  quantity  of  se\A  age 
and  rainfall  of  15,000  cuoic  feet  per  minute,  a  height  of  36  feet.  This 
station  alone  would  consume  about  9700  tons  of  coal  per  annum  :  but 
the  cost  of  pumping  was  not  entirely  in  excess  of  former  expenditure 
upon  the  drainage  ;  for  the  removal  of  the  deposit  from  the  tide-locked 
and  stagnant  sewers  in  London  previously  ted  to  an  outlay  of  about 
£30,000.  The  substitution  of  a  constant  flow  through  the  sewers,  now 
rendered  possible,  must  necessarily  largely  reduce  the  deposit,  and, 
consequently,  the  expense  of  clean  smg. 

On  the  south  side  of  the  Thames,  the  high-level  sewer,  and  its 
southern  branch,  corresponding  with  the  high  and  middle  level  sewers 
on  the  north  side  of  the  river,  together  di*ained  an  area  of  about  20 
square  miles.  Both  lines  were  of  sufficient  capacity  to  carry  off  all  the 
flood  waters,  so  that  they  might  be  entirely  intercepted  from  the  low 
and  thickly-inhabited  distnct,  which  was  tide-locked  and  subject  to 
floods.  The  main  line  varied  in  size  from  4  ft>  0  in.  by  3  feet  at  the 
up|>er  end,  to  a  form  10  ft.  G  in.  by  10  ft.  6  in.  at  the  lower  end,  the  latter 
having  a  circular  crown  and  segmental  sides  and  invert ;  its  faU  ranged 
from  68,  26,  and  9  feet  per  mife  to  the  Bflm,  and  thence  to  the  outlet 
it  was  2^J  feet  per  mile.     The  branch  Hue  was  4 J  miles  in  length;  its 
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size  varied  from  7  feet  iu  diameter  to  10  feet  G  inches  by  10  feet 
6  inches,  of  the  same  form  as  the  main  Hue,  by  the  side  of  wmch  it  was 
constructed.  It  had  a  fall  of  30  feet  per  mile  at  the  upper  end,  and  of 
2  J  feet  per  mile  at  the  lower  end. 

The  low-level  sewer  drained  a  district  of  20  square  miles.  The  sur- 
face of  this  area  was  mostly  below  the  level  of  high  water,  and  was,  iu 
many  places,  5  or  6  feet  below  it,  having  at  one  time  been  completely 
coveivd  by  the  Thames.  The  sewera  throughout  the  district  had  but 
little  fall,  and,  excepting  at  the  period  of  low  water,  were  tide-locked 
and  stagnant ;  consequently,  after  iong-coutinued  rain,  they  became 
overcharged,  and  were  unable  to  emj)ty  themselves  during  the  short 
period  of  low  water.  The  want  of  flow^  also  caused  large  accumulations 
of  deposit  in  tlie  sewers,  the  removal  of  which  was  difficult  and  costly. 
Tliese  defects,  added  to  the  malaria  arising  from  the  stagnant  sewage, 
contributed  to  render  the  district  unhealthy ;  and  it  was  with  reference 
to  its  condition,  that  the  late  Mr.  B.  Stephenson  and  Sir  AV.  Cubitt 
so  forcibly  described  the  effect  of  artificial  drainage  by  numpins;,  as 
equivalent  to  raising  the  surface  a  height  of  20  feet.  The  low-level 
sewer  had  rendered  this  district  as  dry  and  healthy  as  any  portion  of 
the  metropolis.  Its  length  was  about  10  miles,  aud  its  site  varied  from 
a  single  sewer,  4  feet  in  diameter  at  the  upper  end,  to  two  culverts, 
each  7  feet  by  7  feet  at  the  lower  end,  their  fall  ranging  from  4  to  2  feet 
|3er  mile.  Tlie  lift  nt  the  outlet  of  the  sewer  was  18  feet.  Much  diffi- 
culty was  ex^)erieuced  in  executing  a  portion  of  this  work,  close  to  and 
below  the  foundationn  of  the  arches  of  the  Q-reenwich  Eailway  and 
uiuler  Deptford  Creek,  owing  to  the  immense  volume  of  water  there 
met  with.  This  was,  however,  at  last  surmounted,  by  sinking  two  iron 
cylinders,  each  10  feet  in  diametei*,  through  the  sand  to  a  depth  of 
about  45  feet,  the  water  being  kept  down  by  pumping  at  the  rate  of 
from  5(XK)  to  7000  gallons  per  minute.  The  sewer  was  carried  under 
Beptford  Oi^eek,  and  the  imvigation  was  kept  open,  by  constructing  a 
cofter-dam  into  the  middle  of  the  creek,  and  executing  onc-half  of  the 
work  at  a  time. 

The  Deptford  Pumping  Station,  where  the  sewage  was  lifted  from 
the  Low  Level  Sewer  into  the  Outfall  Sewer,  was  provided  with  four 
condensing  rotative  beiun  engines,  each  of  125  H.P.,  and  capable 
together  of  raising  10,000  cubic  feet  of  sewage  per  minute,  a  lieight  of 
18  feet. 

The  Southern  Outfall  Sewer  conveyed  the  sewage  which  flowed  into 
it  from  the  High  Level  Sewer,  by  gravitation,  through  four  iron  cul- 
verts hiid  under  Beptford  Creek ;  and  that  which  was  pumped  into  it* 
from  the  Low  Level  Sewer,  from  Deptford  through  Grreenwich  and 
Woolwich  to  Crossness  Point  in  the  Erith  Marshes.  It  was  entirely 
underground  for  its  whole  length,  7i  miles,  was  11  feet  6  inches  in 
diame^r,  and  had  a  fall  of  2  feet  per  mile. 

The  Crossness  Eeservoir,  which  was  6i  acres  iu  extent,  was  covered 
by  brick  arches  supported  on  brick  piers,  and  was  famished  with  over- 
flow weirs  and  with  a  flushing  culvert.  Its  height,  level,  and  general 
construction  were  similar  to  that  at  Barking  Creek.  The  ground  upon 
which  these  works  were  constructed  consisted  of  peat  and  sand,  or  soft 
silty  clay,  and  afforded  no  sufficient  foundation  within  25  feet  of  the 
surface.    The  outlet  of  the  Southern  Outtall  Sewer  was  ordinarilv 
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closed  by  a  penstock,  and  its  contents  were  raised  by  pumping  into  the 
reservoir,  wnich  stored  the  sewage,  except  for  the  two  nours  of  dis- 
charge after  high  water.  The  sewage  was  thus  diverted  from  its  direct 
course  to  the  river  into  a  side  channel  leading  to  the  pump  well,  which 
formed  part  of  the  foundation  for  the  engine-house.  From  this  well  it 
was  lifted  by  four  high-pressure  condensing  rofcative  beam  engines,  each 
of  125  H.P.,  actuating,  direct  from  the  beam,  two  compound  pumps, 
each  having  four  plunger. 

The  tunnelling,  and  the  formation  of  the  sewers  through  quicksands 
charged  with  large  volumes  of  water,  under  various  portions  of  the 
metropolis,  more  particularly  in  the  low-lying  districts  on  the  south 
side  of  the  Thames,  were  rendered  practicable  and  safe  by  a  mode  of 
pumping  the  water  out  of  the  ground,  without  withdrawing  the  sand, 
which  was  adopted  and  perfected  during  the  progress  of  the  works. 
The  method  was  to  sink,  in  some  convenient  position  near  to  the  in- 
tended works,  a  brick  well,  to  a  depth  of  5  or  6  feet  below  the  lowest 
part  of  the  excavation.  In  some  cases,  where  the  depth  was  great,  an 
iron  cylinder  was  sunk  below  the  brickwork,  and  the  bottom  and  sides 
of  the  well  were  lined  with  shingle,  which  filtered  the  waterpassing 
into  it,  and  exposed  a  large  surface  of  this  filtering  medium.  Earthen- 
ware pipes  were  carried  from  this  well  and  laid  below  the  invert  of  the 
intenaed  sewer,  small  pits  being  formed  at  the  mouths  of  these  pipes, 
to  protect  them  from  the  deposit.  By  these  means,  the  water  had  been 
successfully  withdrawn  from  the  worst  quicksands,  and  they  liad  been 
rendered  firm  and  dry  for  building  on.  The  effectual  backing  of  the 
invert  and  Launches  with  concrete  formed,  in  such  treacherous  ground, 
it  was  asserted,  the  cheapest  and  the  best  foundation. 

There  were  about  1800  miles  of  sewers  in  London,  and  82  miles  of 
main  intercepting  sewers.  The  total  pumping  power  employed  was 
2380  nominal  H.P.,  with  an  average  estimated  consumption  of  20,000 
tons  of  coal  per  annum.  The  sewage  on  the  north  side  of  the  Thames 
at  present  amounted  to  10  million  cubic  feet  per  day,  and  on  the  south 
side  to  4i  million  cubic  feet  per  day ;  but  provision  was  made  for  an 
anticipated  increase  up  to  ll^  and  6f  million  cubic  feet  per  day  respec- 
tively, in  addition  to  a  rainfall  of  28  J  and  17i  million  cubic  feet  per  day 
respectively,  or  a  total  of  63  million  cubic  feet  per  day. 

The  totfd  cost  of  the  main  drainage  works  would  be  about  £4,100,000. 
The  works  had  been  executed  under  the  immediate  superintendence  of 
the  assistant  engineers,  Messrs.  Lovick,  Grant,  and  Cooper.  The  prin- 
cipal contractors  had  been  Messrs.  Brassey,  Ogilvie,  and  Harrison,  Mr. 
Webster,  Mr.  Furaesn,  Messrs.  Aird  and  Sons,  Mr.  Moxon,  Messrs. 
James  Watt  and  Co.,  Messrs.  Slaughter,  and  Messrs.  Kothwell  and  Co. 
The  works  were  now  completed,  with  the  exception  of  the  low-level 
sewer  on  the  north  side  of  the  river,  which  was  being  formed  in  con- 
nection with  the  Thames  Embankment  and  the  new  street  to  the 
Mansion  House,  and  would  therefore,  probably,  not  come  into  opera- 
tion for  a  couple  of  yearn.  The  proportion  of  the  area  drained  by  that 
sewer  was  one-seventh  of  the  whole.  Some  sections  of  the  works  had 
been  in  operation  from  two  to  four  years,  and  the  largest  portion  for 
more  than  one  year ;  so  that  the  principles  upon  which  they  were  based 
had  already  been  fiwrly  tested. 
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MANCHESTER  LITBBAEY  AND  PHILOSOPHICAL 
SOCIETY. 

At  recent  meetings  of  this  Societj,  the  following,  among  otber  in- 
teresting papers  of  a  less  practical  character,  were  read : — 

"  On  the  Action  of  Sea  Water  upon  certain  Metals  am!  Alloys^'  by  F. 
Cbace  Calvert,  Ph.D.,F.E.S.,  F.C.S.,  Ac,  and  R.  Johnson,  F.C.S. 

We  were  induced  to  examine  the  action  exerted  by  sea  water,  in  con- 
sequence of  the  rapid  changes  which  have  taken  place  of  late  years  in 
naval  architecture,  and  especially  in  the  substitution  of  metals  and 
alloys  for  wood. 

To  carry  out  the  above  viewH,  we  took  20  square  centimetres  of  each 
metal,  which  we  cleaned  with  great  care  and  attention,  in  order  that 
the  action  of  the  sea  water  might  have  its  full  effect ;  then  two  plates  of 
each  metal  were  placed  in  separate  glass  vessels,  and  immersed  in  equal 
volumes  of  sea  water.  After  one  month  the  plates  were  taken  out,  and 
any  compounds  that  had  adhered  to  the  surface  carefully  removed ;  tlie 
plates  were  then  dried  and  re-weighed,  and  the  loss  estimated.  To 
render  our  results  of  more  practical  value,  we  have  calculated  the  action 
of  100  litres  of  sea  water  upon  one  square  metre  of  each  metal,  and  the 
following  are  the  amounts  of  metals  dissolved  : — 

Qrammes. 

Steel  2916 

Iron    27-37 

Copper  (best  selected) 12*90 

Copper  (rough  cake)   13-85 

Zinc    5-66 

Galvanized  Iron   1-12 

Block  Tin 1-46 

Stream  Tin  1-45 

Lead  (yirgin) Trace. 

,,    (common) Trace. 

These  results  appear  to  us  to  lead  to  the  following  conclusions : — 

1.  That  the  metal  now  most  in  vogue  for  shipbuilding,  namely,  iron, 
is  that  which  is  most  readily  attacked. 

2.  That  this  metal  is  most  materially  preserved  from  the  action  of 
sea  water  when  coated  with  zinc  ;  and  therefore,  in  our  opinion,  it 
would  amply  repay  shipbuilders  to  use  galvanised  iron  as  a  substitute 
for  that  metal  itself. 

The  above  fiicts  perfectly  confirm  those  which  we  have  already  pub- 
lished, which  show  that  when  iron  was  in  contact  with  oak,  they  mu- 
tually acted  upon  each  other,  producing  a  rapid  destruction  of  the  two 
materials,  whilst  little  or  no  action  took  place  between  galvanised  iron 
and  the  wood. 

3.  The  extraordinary  resistance  which  lead  offers  to  the  action  of  sea 
wat^r,  naturally  suggests  its  use  as  a  preservative  to  iron  vessels  against 
the  destructive  action  of  that  element ;  and  although  we  are  aware  that 
pure  lead  is  too  soft  to  withstand  the  wear  and  tear  which  ships'  bottoms 
are  subjected  to,  still  we  feel  that  an  alloy  of  lead  could  be  devised 
which  would  meet  the  requirements  of  shipbuilders. 

Feeling  that  experiments  made  with  a  limited  amount  of  sea  wat^r 
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might  not  be  a  fair  criterion  of  the  action  of  the  ocean  upon  metaJs,  we 
repeated  our  experiments  upon  plates  of  40  centimetres  square,  which 
were  immersed  for  one  month  iu  the  sea  on  the  western  coast  (Fleet- 
nood),  taking  the  precaution  that  they  .sliould  be  constantly  beneath 
the  buriace  of  the  water,  and  suspended  bv*  ihx  rope  attached  to' a  wooden 
stnicture,  to  prevent  any  galvanic  action  tiikiug  place  between  the 
plates  and  the  structure  to  which  they  were  attached. 
The  following  are  the  amounts  of  metals  dissolved : — 

Grammes. 

Steel  105-31 

Iron  99*30 

Copper  (bent  selected)    2C'72 

Zinc  84-34 

GalvAnizcd  Iron 14-42 

l^ad  (virgin) 25-69 

,,    (co>imon)    25-85 

The  above  figures  suggest  tlie  following  remarks : — 
That  the  action  Ixas  beou  much  more  iiiton.se,  iu  this  itistance,  than 
when  the  .netals  were  placed  in  a  limited  amount  of  water  in  the  labo- 
ratory. These  resultb  are  due,  probably,  to  severiil  causes  acting  at  the 
sameiiuie,  \i^. :— tbat  rhe metal  wan  exposed  to  tJie  constantl}'  renewing 
siirface  of  an  ai-tive  agent ;  and  that  tlieie  was  also  a  considerable  fric- 
tion exerted  on  the  siiirace  of  the  plate  by  the  oonHtant  motion  of  the 
^ater.  there  bring  at  Fleetwood  a  jjowcrful  tide  and  rough  seas.  What 
substantiat?s  this  opinion  is,  tliat  the  lead  plates  undoubtedly  lost  the 
fearer  part  oT  the  weight,  not  by  the  solvent  action  of  the  sea  water, 
i>ut  from  particles  of  lead  detached  Irom  them,  in  consequence  of  their 
cornice;  in  contact  with  sand  and  the  wooden  supports  to  which  they 
^ere  attaclied  ;  but  this  cause  of  destruction  hav.mg  been  observed 
^th  lead  plates,  it  was  afterwards  carefully  guarded  against  in  the  case 
^f  all  the  other  metal  plates. 

We  also  deemed  it  desirable  to  examine  the  action  of  sea  water  on 
^"arious  brasses.  We  therefore  immersed,  for  one  month,  plates  of 
various  alloys  in  that  fluid,  and  proceeded  to  record  our  results : — 

Action  of  200  Litres  op  Sba  Water  upon  1  Squarb  Mvtic£ 

SCHFACE  OF   THE   yOLLOTTraO    BbaWRS  2— 

Oompotkian  of  the  BiosHt,  Quantity  of  Metal  Distdved. 

IRON.         COFFER,  XINC.  TOTAL. 


MID  ...  10-537  ...  11*847 


Poie  Copper 60 

Pore  Zinc 50 

100 

Ocmmensial  Brats : —    . 

Cbpper 66* 

Zinc    32-5 

Iron  and  Lead 1*5 

...  0-579  ...  3*667  ...     3'824  ...    7'670 

100 

M UDlz  Metal  (Sheet)  :— 

C>pper  70* 

Zinc    29-2 

iron  and  Lead 0*8 

...  0-488 ...  4-220  .•.    2-721  .«    7-385 

lOO'O 
TOL.  XJfl.  — -  2  9 
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Mantz  Metal  (Ban):— 

Copper  62 

Zioc    37 

Lead  aod  Iron 1 

...  0-601  ...  2'697  ...    3«493  .,•    6'691 

1000 

Prepared  BrasB : — 

Copper  50 

Zinc   48 

Tin 2  TiH. 

...  0-365  ...     7-04  ...     8'477  ...  10-882 

100 

The  above  table  shows  how  very  differently  sea  water  acts  upon 
Qivers  brasseB,  and  the  influence  exercised  upon  the  copper  and  the 
zinc  composing  them,  by  the  existence  in  them  of  a  very  small  propor- 
tion of  another  metal :  thus,  in  pure  brass,  the  zinc  is  most  rapidly 
dissolved — which,  pn  passant ,  is  the  contrary  to  what  takes  place  in 
galvanised  iron — wliilst  it  acts  as  a  preservative  to  the  copper. 

Tin,  on  the  other  hand,  appears  to  preserve  the  zinc,  but  to  assist  the 
action  of  sea  water  upon  tlie  copper. 

The  great  difference  between  the  action  of  sea  water  upon  pure 
copper  and  upon  Muntz  metal  seems  to  us  to  be  due  not  only  to  the 
fact  that  copper  is  alloyed  to  zinc,  but  to  the  small  proportion  of  lead 
and  iron  wnich  that  alloy  contains:  and  there  can  be  no  doubt 
that  shipbuilders  derive  great  benefit  by  using  it  for  the  keels  of  their 
vessels. 

"We  were  so  surprised  at  the  inaction  of  sea  water  upon  lead,  that  we 
were  induced  to  compare  its  action  with  that  of  several  distinct  varieties 
of  water — viz.,  Manchester  Corporation  water,  well  wat^r,  distilled 
water  in  contact  with  air,  the  same  deprived  of  air :  and  the  following 
are  the  amounts  of  metals  dissolved  by  200  litres  of  these  waters  upon 
one  square  metre  of  surface  during  eight  weeks. 

GrammeB. 

Manchester  Corporation  Water   2*094 

Well  Water.... 1-477 

Dwtilled  Water  (with  air) 110-003 

.,      (without  air)    1-829 

Sea  Water    0038 

These  figures  require  no  comment,  as  they  confirm  our  previous 
result  that  sea  water  has  no  action  on  lead. 


Mr.  John  Bobinson  exhibited  specimens  of  iron  and  brass,  which 
had  been  acted  upon  by  the  water  of  the  river  Medlock  -,  and  atftted 
he  had  found  that  an*  alloy  of  lead,  tin,  and  antimony  resisted  the 
action  of  sea  water  better  than  any  other  metal  or  alloy  no  bad  tried. 


"The  Injurioiu  Action  of  Alkalies  on   Cotton   Fibre '^   by  Messrs. 
Heinrich  Card  and  William  Danckr. 

A  RE^rARKABL£  iustauco  of  the  deleterious  action  of  alkali  on  cotton 
fibre  lately  came  under  our  notice,  when  examining  some  indigo 
prints,  which  had  been  stifiened  or  finished  with  silicate  of  soda,  and 


Digitized  by 


Google 


*'&?■'']  KEWTOK's  LONDOK  JOVBNAL  01?  ABTS.  299 

kept  in  bales  during  about  two  years.  The  strength  of  the  fibre  of  the 
greater  part  of  these  goods  had  decreased  to  about  one-third  of  the 
strength  of  some  pieces  which  had  been  packed  in  the  same  bales,  and 
which  differed  in  no  other  respect  from  the  others,  except  in  their 
haTing  been  finished  with  starch.  We,  therefore,  surmised  that  sili- 
cate of  soda  had  been  the  primary  cause  of  the  deterioration  of  the 
goods.  Further  observations  convinced  us,  however,  that  the  injury 
was  due  to  the  long-continued  action  of  free  or  carbonated  alkali  upon 
the  cotton  fibre. 

Some  of  the  sound  pieces  (which,  as  before  mentioned,  had  been 
finished  with  starch)  had  been  packed  between  the  silicated  goods,  and 
had  abstracted  soda  from  them  which  had  penetrated  from  the  places 
of  contact  into  the  interior  of  tlie  pieces  to  a  considerable  depth.  In 
the  hiime  ratio  in  which  tlie  piecen  had  taken  up  Hoda,  it  was  found  that 
they  had  diminished  in  strength.  On  the  other  hand,  it  was  found 
that,  in  such  places  of  contact,  the  silicate  of  soda  of  the  silicated  goods 
had  suftered  a  partial  decomposition,  extending  to  the  depth  of  four  or 
five  layers  of  the  pieces.  The  silicate  of  soda  in  the  middle  of  the 
pieces  contained  from  70  to  74  per  cent  of  silicic  acid,  combined  with 
from  30  to  26  per  cent,  of  soda ;  whilst  the  analysis  of  the  silicate  of 
soda  contained  in  the  contact  layers,  showed  that  from  one-third  to 
two-thirds  of  its  soda  had  been  abstracted.  This  loss  of  soda  was 
accompanied  by  a  change  of  strength  of  the  cloth  which  appeared  to 
bear  some  proportion  to  it ;  the  layers  or  folds  of  the  cloth  aeereasinff 
in  strength  as  they  were  removed  from  contact  with  the  starched 
goods  until  the  silicate  of  soda  attained  the  same  composition  as  that 
found  in  the  most  rotten  parts  of  the  piece,  this  generalljr  taking  place 
about  the  fourth  or  fifth  layer  or  fold  of  the  piece,  as  before  statea. 

The  following  table  shows  the  change  in  strength  produced  by  this 
decomposition  of  the  silicate  of  soda ; — 

FixwuED  WITH  Starch.  Fimuheu  with  Silicate  of  Soda. 

Contact  Layer, 


Strength 


Middle. 


100 


81 


Contact  Layer.  .2nd. 


89 


G8 


3rd. 


62 


4th. 


54< 


5th.:  Middle. 


48 


35 


The  silicate  of  soda  had  evidently  been  decomposed  with  the  forma- 
tion of  fi'ee  alkali  and  an  acid  silicate,  which  a])pears  to  have  very  little 
action  on  the  cotton  fibre. 

In  some  places  the  decomposition  had  gone  further,  and  free  silicic 
acid  had  separated  out  in  the  form  of  a  white  powder  upon  the  surface 
of  the  cloth.  The  same  decomposition,  accompaniea  by  the  same 
changes  in  the  strength  of  the  clotn,  wan  observed  upon  all  pieces  which 
had  been  in  contact  with  the  paper  used  for  wrapping  the  bales.  In 
this  instance  the  paper  had  aosorbed  the  liberated  soda,  and  the  cloth 
m  contact  with  it  had  almost  entirely  retained  its  original  strength. 

The  white  portions  of  the  patterns  were  in  a  further  advanced  state 
of  decay  than  the  blue  ones,  in  most  instances  retaining  only  10  per 
cent,  of  their  original  strength.  In  the  goods  finished  with  starch  only 
the  whites  were  e<]ually  as  strong  as  the  blues'.     In  the  goods  finished 
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Mrith  silicate  of  aoda,  the  wbites  were  almost  as  strong  as  the  blues  in 
all  places  whei*e  the  before-mentioned  deconipoeitiou  of  the  silicate  of 
soda  had  been  accouipauied  by  an  abstmctioii  or'ijoda ;  but  in  the  inte- 
rior of  the  goods,  where  the  silicate  of  soda  had  retained  its  original 
compositiou,  the  strength  of  the  wbites  had  decreased  to  about  one- 
third  of  that  of  the  blues.  It  was  therefore  evident  that  this  excessive 
decay  of  the  whites  was  due  to  some  cause  which  had  assisted  the 
action  of  the  alkali  upon  them ;  and  we  believe  to  have  found  an  expla- 
nation of  this  in  the  action  of  the  silicate  of  soda  upon  the  sulphate  of 
lead  contained  in  them  to  the  amount  of  about  10  per  cent,  of  the 
mineral  ash. 

Sulphate  of  lead  has  been  an  ingredit3ut  of  the  resist  paste  printed 
upon  the  places  intended  to  remain  white,  and  by  the  subsequent  action 
oi  lime  and  sulphuric  acid  it  has  becotiie  fixed  in  the  iibre.  We  have 
noticed  tliat  sulphate  of  lead  decomposes  solutions  of  silicate  of  soda 
very  rapidly,  witli  formation  of  sulphate  of  soda,  free  silicic  acid,  and 
silicate  of  lead. 

These  changes  give  rise  to  the  production  of  a  crystallisable  and 
strongly  efflorescent  salt,  and  to  an  increase  in  bulk  ;  and  we  think  that 
the  mechanical  effect  produced  by  the  cr3rstallisatiou  of  the  sulphate  of 
soda  formed  may  have  caused  a  further  and  final  disintegration  of  the 
fibre  already  weakened  by  the  action  of  the  alkali.  Under  the  micro- 
scope the  fibre  of  the  white  portions  of  the  pattern  presented  the 
appearance  of  cylindrical  tubes,  partially  covered  with  minute  crystals 
(soluble  in  water) ;  in  some  places  these  tubes  appeared  to  be  split 
longitudinally. 


Scuiiiific  ^bjubtcaiion. 


VICE-CHANCELLOB^S    COURT. 

(Before  Viee'Clumeeiior  Bir  W.  P.  Wood.) 

Needham  and  Kite  v.  Oxlet. 

This  was  a  motion  to  commit  the  defendant  to  prison  for  contempt 
of  court,  by  his  alleged  breach  of  an  iujuncticm  awarded  against  him, 
pursuant  to  an  order  made  by  the  court,  dated  the  24th  of  June,  1B63, 
by  manufacturing  and  selling  machines  alleged  to  be  infringements  of 
the  plaintiff's*  patent,  dated  July  14th,  1^53.  The  trial  of  the  cause  in 
1863  is  reported  in  Vol.  XVIII.,  New  Series,  p.  44,  of  this  journal.  On 
the  pi*esent  occasion  the  counsel  fur  the  plaintifis  were  Sir  Hugh 
Cairns,  Q.C.,  Mr.  Hindmarch,  Q.C.,  Mr.  Bagshawe,  and  Mr.  Needbam 
(of  the  Commoti  Law  bar).  For  the  defendant,  Mr.  Gifiard,  Q.C., 
Mr.  Aston  (of  the  Common  Law  bar),  and  Mr.  Langworthy, 

The  question  raised  on  this  motion  was  in  realitv  that  of  infringe- 
ment of  the  patent,  as  will  appear  on  refei'euce  to  toe  opening  part  of 
the  judgment.  On  the  part  of  the  plaintiffs  it  was  contended  that  tiieir 
patent  consisted  essentially  of  a  high-pressure  filter^in  which  the  filtrm- 
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tiou  was  effected  by  internal  pressure  alone ;  such  pressure  being  exerted 
isL  thin  chambers,  so  arranged  and  held  together  that  the  pressure  of 
one  chamber  reacted  on  and  supported  another  chamber,  and  also  so 
arranged  that  the  ehaml)er8  might  be  detached  from  the  framework  of 
the  filter,  and  thus  be  separately  and  conveniently  fitted  with  the  filter- 
ing cloths,  or  discbargecl  of  their  contents,  as  the  case  might  require. 
And  it  was  further  contended,  on  behalf  of  the  plaintiil's,  that  the 
machine  made  and  sold  by  the  defendant  was  constructed  according  to 
the  plaintiff's'  patented  invention,  with  colourable  difl'erenees  only. 
That  is  to  say.  the  chambers  in  the  defendant's  machine  were  alleged 
to  correspond  with  the  thin  chambers  described  in  the  plaintiff's'  speci- 
fication, because  the  former,  although  differing  in  form,  were  caused  to 
act  in  the  same  maimer  as  the  latter  when  used  in  eoinbijiiition.  Also, 
tlie  arrangement  of  the  chambers,  so  as  to  admit  of  their  ready  detach- 
ment from  the  framework,  w^as  alleged  to  be  subsiautially  the  same  in 
the  defendant's  machine  as  in  the  plaintiffs'  invention  :  the  only  differ- 
ence between  them  in  this  respect  being  that,  wiiereasthe  plaintiffs  re- 
leased their  chambers  by  loosening  their  strong  outer  retaining  frame, 
the  defendant  did  this  by  means  of  a  collapsible  internal  blook  or  core, 
the  loosening  of  whicli  released  the  chambers.  It  was  contended  that 
while  the  plaintiffs'  mode  of  releasing  the  chambers  was  by  an  external 
process,  that  of  the  defendant  was  by  an  internal  proct  sa — the  one  being 
only  a  mechanical  equivalent  for  the  other. 

On  behalf  of  the  defendant  it  was  denied  that  the  plaintiffs'  inven- 
tion, as  held  by  the  Vice- Chancellor  to  be  described  in  his  speoitieatiou, 
included  thin  chambers,  except  as  formed  by  equally  thin  slabs  kept 
apart  by  intervening  laths  or  filling-in  pieces ;  such  chambers  being 
combined,  so  that  the  pressure  in  one  chamber  would  be  balanced  by 
the  pressure  in  the  chamber  on  each  side  of  it — the  pressure  on  eaclj 
side  being  ultimately  transferred  to,  and  resisted  by,  the  rigid  outer 
frame  at  each  end  of  the  series  of  comparatively  flexible  slabs.  It  was 
contended  that  it  was  only  in  this  limited  sense  that  the  combination 
which  was  held  to  be  described  and  claimed  in  the  plaintiff's'  speciff ca- 
tion included  thin  chambers;  even  the  word  **thin"  being  a  word  of 
definition  not  used  in  the  specification,  and  only  admissible  by  refer- 
ence to  the  drawings,  which  showed  the  slabs  and  intervening  chambers 
to  be  of  like  dimensions.  It  was  also  contended  that  the  only  mode  of 
releasing  the  chambers  indicated  in  the  plaintiffs'  specification  was  by 
loosening  the  outer  frame. 

As  to  the  chambers  in  defendant's  machine,  it  was  contended  that 
each  chamber  (or  enclosure  in  which  a  filtering  cloth  was  inserted)  was 
contained  between  two  rigid  walls  capable  of  resisting  the  pressure 
within  the  chamber,  it  being  resisted  on  one  side  by  the  side  of  the 
cylinder  surrounding  the  chamber,  and  on  the  other  by  a  rigid  inter- 
nal block  or  core,  so  that  the  chambers  did  not  depend  upon  each  other 
for  mutual  support, — each  chamber  being  capable  of  being  worked  inde- 
pendently of  the  other. 

And  as  to  the  mode  of  releasing  the  chambers  in  defendant's  machine, 
by  means  of  an  internal  collapsible  block  or  core,  it  was  contended  that 
it  differed  from  plaintiffs'  moveable  external  frame,  inasmuch  as  it  con* 
sisted  in  moving  the  boundary  on  one  side  of  the  chamber  only,  while 
the  boundary  on  the  other  side  thereof  was  permanently  rigid  ;  whereas, 
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iu  the  plaintitt'o'  invention,  each  chamber  of  a  series  was  opened  on 
both  sides,  or  had  both  its  boundaries  moved  or  loosened  in  a  lateral 
direction. 

The  arguments  of  counsel  were  supported  by  the  affidavits  of  scien- 
tilic  witnesses  on  both  sides,  and  the  machines,  both  of  the  plaintiffs 
and  defendant,  were  submitted  to  the  inspection  of  the  coui*t. 

The  details  of  the  case  will  appear  in  tbe  following 

JUDGMENT. 

The  VjCi^-di ANCAbLOK. — This  is  a  case  which  reqoired  a  good  deal  of  con- 
suleratioa  to  be  giv^o  to  it.    Tlie  motion  it  to  commit  the  defendant,  Mr.  Oxiey, 
fur  a  breach  iif  an  injunction  granted  by  decree,  restraining  him  from  evading  toe 
patent  of  the  plaintiff*    I  most  look  upon  it,  of  course,  jnst  as  if,  independent  of 
the  question  of  injunction  at  the  present  moment,  and  the  contempt  of  court,  it 
were  an  action  brought  against  Mr.  Osley  for  infringing  the  ptaintt(f)i'  patent, 
and  an  action  in  which  the  plaintiffs'  rights  have  not  been  established,  except 
upon  the  question  of  infringement.    Looking  at  it  in  that  point  of  view,  I  con* 
fess  I  have  a  difficulty  created  by  the  defeodant's  own  course  of  pirocedure,  and 
his  own  patent,  in  a  great. meaauret  in  regard  to  the  instniment  that  he  has  now 
produced,  and  which  be  contends  is  not  in  anyway  an  infringement  of  the  plain- 
tiff's patent.    As  rcigards  the  plaintiff's  patent,  this  must  be  borne  in  mind,  Uiat 
it  is  a  patent  in  wbieh  the  plaintiflf  very  properly  disclaims  the  originality  of  any 
one  part  of  the  wliols  invention.    He  says**-*'  As  our  invention  appUes  to  the 
expression  of  moisture  from  all  substances  capable  of  behig  so  treated,  it  is 
obvious  that  alterations  of  some  parts  of  the-  machinery  or  apparatus  shown  and 
descs'iheil  will  be  requisite  (as  when  sewerage  or  large  bodies'of  natter  ore  to  be 
ofieraAed  upon)  i  but  those  extensions  or  alteratioBa  may  be  made  without  de- 
parting in  any  way  from  the  principle  of  our  inveaCiaB,  as  they  will  be  confined 
to  tlie  eiikrgement,  or  contraction,  of  the  various  parts  of  the  apparatus  or 
machiueiy  hereinbefore  <lescribetl  and  illustrated  ia  the  drawing.    And  we  here 
state,  that  we  do  not  claim  the  exclusive  use  of  auy  of  the  parts  (taken  as  parts) 
of  the  machinery  described  and  shown,  but  only  in  so  far  as  the  same  is  used  in 
combination  for  the  purposes  of  our  invention,  wiiidi  we  declare  to  be,  and  w^ 
claim  the  sole  use  of  the  oombinatiou  of  parts  hereinbefore  described,  forming 
apparatus  or  machinery  for  expressing  liquid'  or  moisture  from  substances. 
And  that,  I  aay»  was  very  wisely  awl  properlv  done,  because  there  had  been  a 
great  number  of  inventions  leading  up  to  the  plaintiff's  invention ;  but  the  plain- 
tiffs invention  ultimately  appeased  to  me-^-and  that  has  been  acouiesced  in  by 
the  defendant— a  really  useful  aud  valuable  inveatioa ;  iaasmuen  as,  though 
there. had  been  a  straining  or  filtering  process  by  forcing  liquid  into  bags  eon- 
taining  the  matter  to  be  nltered— although  there  had  been  receptacles  in  which 
those  bags  had  been  pUced,  one  ujMin  another,  covered  with  wicker  baskets,  or 
wicker  work  \i\wn  them — ^although  pressure  had,  in  other  wavs,  been  resorted  to, 
where  tlie  whole  of  the  mntter  to  be  pressed  was  confined,  but  not  with  any 
system  of  diambers  or  cells,  like  those  described  by  the  plaintiff,— the  plaintiff's 
invention  consisted,  .as  it  seemed  to  me,  in  his  very  ingeniously  availing  himself 
of  all  those  arraogements  that  had  gone  before  bim^  but  superadding  that  wbidi 
enabled  him  to  form  a  compound  filter  that  was  enviable  of  bang  au|fniented  to 
any  ex^nt,  without  any  augmentation  of  the  strength  of  the  machme,  beyond 
the  raising  the  retaining  wslls  of  the  whole  set  of  einmbers  wherein  the  pressure 
to  be  exercised  in  the  machine  %vas  to  be  carried  en.    That  invention  was  ex- 
ceedingly ingeiiious>.  as  it  seemed  to  mn,  from  this  ctrcnmstanoe,  that  you 
placed  <he  filtering  bags  into  wjhieh  the  water  was  to  be  forced,  emptoyed  for  the 
means  o(eompletmg  m  filtering  process*  in  layerv,  one  over  anotner,  but  sepa- 
rated by  slabsy  as  h^jcidlsthem»  or  boorda,  wbieh  need  not  be  of  any  great  thick- 
ness ;.becfi^us<itbe  shibs  «^, hoards,  reaotiug  oae  upon  the  other«  enable  tou  to 
throw  all  your  strength  into  the  retaining  walls  or  set  of  bouds  which  wefc 
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fiutened  round  it,  and  which  set  of  boardi,  so  fastened  ronnd,  were  retained  and 
strengthened  with  strong  pieces  of  iron,  aod  nuide  as  firm  as  possible,  for  the 
purpose  of  containing  all  that  was  within  the  apparatus  that  was  to  be  operated 
upon.  There  were  minor  details  in  the  operations,  but  the  main  feature,  as  I 
have  said  before,  was  the  devising  an  ap|)aratu8  by  which  this  could  be  multiplied 
in  an  unlimited  manner  by  slightly  raismg  or  augmenting  the  height  of  the  re- 
taining walls,  and  without  oocasioniug  any  additional  pressure  by  the  multiplica- 
tion of  the  Imgs  which  were  to  be  operated  upon  within  the  walls ;  and  the 
further  and  minor  details  were  these— that  you  allowed  space  for  the  air  to 
escape  on  the  one  hand,  while  this  pressure  was  going  forward  at  the  upper  part 
of  the  slab,  and  for  the  water,  on  the  other  hand,  to  escape  by  a  certani  set  of 
grooves,  which  were  made  for  the  purpose  of  allowing  the  superfluous  wnter  to 
mn  away,  and  the  drainage  to  take  plaee  which  is  necessary  in  all  operations  of 
this' description ;  it  is  a  part  of  the  process.  He  had  been  led  up  to  this,  un- 
doubtedly! hy  a  namber  of  other  inventions,  to  which  he  put  the  finishing  stroke 
by  this  ingenious  invention  of  has,  combining -these  two  points  —facility  of  mul- 
tiplication, and  the  distribution  of  the  pressure  in  such  a  way  as  that  the  ulti- 
mate pressare,  whatever  number  of  slabs  or  cliambers  yo«  employed,  would  in 
the  result  be  the  same  upon-  the  wails  of  the  containing  apparatus. 

The  defendant  has  bow  made  an  a|iparattts  of  this  description  ;  He  has  taken 
a  cylinder,  and  he  places  on  either  side  of  the  cylinder  an  annulat*  chamber,  and 
he  places  in  the  interior  of  the  cylinder  a  large  double  division,  w4iich  lie  calls  a 
core — a  core  split  .into  two  parts.  These  chambers  are  formed  off  frames  of 
wire  work,  ana  the  wire  work  rests  on  the  one  side  upon  the  outside  cylinder, 
and  on  the  other  side  upon  tbe  hitennediate  core;  and  that'  is  the  case  with 
each  chamber,  that  it  has  this  wire  work  on  each  side  of  the  core.  The  core  is 
formed  in  this  manner  :-^there  is  an  angle  iron,  av  it  is  called,  between  these  two 
divisioiia,  aiid  by  a  strong  screw  it  is  so  kept  in  its  place  vAnht  the  ojiei'atfon  of 
pressure  is  being  performedftint  the  pressure  can  go  on  lo  auy  extettt  whatever, 
and  the  two  frames  resting  upon  the  core^  whether  you  Openit^  upon  the  one 
frame  singly  or  on  the  other  frame  (if  they  operateil  on  the  two  fmmes  together, 
they  would  be  then  jointly  ))ressing  on  the  eoi^e),  the  pressure  would  take  place, 
and  the  action  and  reaction  to  a  certain  extent  would  take  place ;  but  the  frames 
are  made  in  themselves  so  strong  that  it  was  ailmitted-^at  least,  the  case  was 
brought  to  that  when  I  proposed  an  experiment  being  made  on  the  machine — 
that  the  frames  were  strong  enough  in  themselres  to  resist  such  pressure  as 
might  be  brought  to  bear  on  one  of  those' two  chambers,  in  the  event  of  the 
other  chamber  being  empty.  Of  coi^,  a  block  would  be  put  on  when  the 
other  side  was  empty;  but  it  was  conceded,  on  the  one  side,  that  the  frame 
would  be  strong  enough  to  resist  the  pressure,  and,  on  the  other  hand, 'if  the 
frame  were  not  there^  the  centre  core  would  be  moved  and  shaken  from  its 
place,  and  the  operation  could  not  take  place  at  all.  Then,  in  order  to  take  out 
the  bags  and  the  drieil  material  which  is  in  the  bags,  you,  by  an  ingenious 
amngemeot,  relax  the  screw,  tilt  up  the  central  core  in  stich  a  fashion  as  will 
bring  it  tog^er,  and  on  either  side  of  this  eylihder  th»  bags  can  be  extracted. 

Now,  it  was  iaid  that  this  was  an  invention  derived  from  DurnCrin.  Upon 
that  part  of  the  case,  tiotwfthatandin|^  the  affidavits  of  abte  gentlemen,  engineers, 
and  others,  on  the  defeiMhmt's  side,  1  do  not  believe  that  the  mental  process  was 
a  mental  process  which  followed  the  path,  as  Mr.  Aston  pointed  out  in  his  argu- 
ment, of  Durnerin.  But  my  reason  for  thinking  that  th6  defendant  was  not  so 
led»  and  that  which  made  me  hesitate  most  in  the  whole  case,  was  the  defendant's 
own  patent,  in  which  he  plainly  describes  his  mode  of  procedure.  The  first  part 
of  his  patent  appears  to  me  to  be  the  plaintiff's  machine,  iind  nothing  else,  and 
if  I  had  only  to  deal  with  that,  I  should  have '  known  how  to  deal  with  it.  The 
first  part  of  the  defendant's  patent  is  this—'*  This  invention  has  for  its  object 
improvements  in  filtering  apparatus.  For  these  purposes  filtering  bags  or  cloths 
are  placed  in  frames,  each  bag  or  cloth  being  by  preference  between  two  sheets 
of  wire  cloth,  which  may  be  fixed  in  frames  or  made  suitable  to  fit  into  the 
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finmes.  Two  or  more  of  such  franica,  with  their  filter  bugs  or  clotht,  are  nted 
in  each  apparatus  in  such  maitner  that  one  of  the  ei\f^  of  one  frame  eomes  next, 
and  abuta  a{<ainst  the  edfpt  of  the  other  frame ;  this,  however,  is  not  essential,  as 
there  may  he  ribs  or  projections  on  the  interior  of  the  apparatus,  within  which 
two  or  more  frames  are  used,  so  that  the  ed^es  of  the  neighbouring  frames  may 
be  prevented  coming  against  each  other  by  the  ribs  or  projections.  The  frames, 
and  the  wire- work  used  with  them,  may  be' flat,  or  they  may  be  of  a  bent  or  earyed 
form.  The  form  of  the  apparatus  used  to  receive  the  frames,  with  their  filtering 
cloths,  may  be  varied.  An  apparatus  of  a  circular  rectangular  section  is  pre- 
ferred." Now,  really,  if  you  had  these  filtering  bags  and  their  several 
chambers  all  standing  one'  upon  another,  with  a  certain  rectangular  form, 
it  would  be  simplv  the  process  which  the  plaintiff  has  invented;  he  eon* 
fining  his  filtering  bags  by  putting  this  wire  instead  of  putting  the  plaintiff's 
slabs,  and  putting  toem  one  upon  another,  trusting  to  the  action  and 
reaction  of  thuse  two  things  as  they  went  on,  and  so  composing  a  sort 
of  filtering  pile  like  the  plaintitf' s.  But  now  as  regards  this  other  matter, 
although  I  think  he  was  lea  up  to  his  invention  by  the  advantage  be  had  in 
knowing  whnt  the  plaintiff  had  done  before,  yet,  after  giving  every  possible 
consideration  to  the  case,  which  one  so  nearly  bordering  on  evasion  would  permit, 
I  am  led  to  the  conclusiou  that  he  has  availed  himself  no  mure  of  the  plaintifiTs 
proceedings  than  the  plaintiff  has  availed  himself  of  what  went  before  him.  The 
plaintiff  was  entitled,  and  had  a  right,  to  combine  the  various  ideas  that  had  been 
'thrown  out  by  other  persons  as  leading  him  on.  Of  course,  if  they  had  obtained 
patents  he  could  not  have  taken  the  identical  things  which  they  did ;  but  he  took 
ailvaiitage  rather  of  the  various  ideas  and  the  tzcneral  notions  which  had  been 
suggested,  for  instance,  by  such  a  scheme  as  Billiter's,  whicli  is  not  adopted 
by  the  plaintiff  at  all.  The  wicker  work  would  not  have  answered  his  purpose; 
he  could  not  have  taken  that  wicker  work  or  the  like,  but  that  idea  led  him  up 
to  the  invention  in  some  measure  which  he  has  completed  by  subsequent  inven- 
tion. The  defendant  has  seen  the  advantage,  no  doubt,  of  having  a  strong  con- 
fining wall ;  that  is  the  only  thin;;  he  would  see  in  Durnerin's,  in  the  cylindrical 
form.  He  sees  the  advantage  of  that,  and  he  sees  an  advantage,  of  course,  in 
having  smaller  chambers  in  which  the  operation  could  be  carried  on,  as  admitting 
of  being  more  easily  dealt  with.  But  when  you  come  to  the  two  main  features  of 
his  patent,  those,  I  confess,  I  do  not  find  in  tho  plaintiff's.  Those  two  main  fea- 
tures, I  think,  are  the  system  of  mutual  support  by  the  nction  and  reaction  of  the 
two  chamhcis,  or  the  three  or  four,  as  the  case  mny  he,  which  are  immediately 
in  contact,  one  with  the  other — their  mutual  action  and  reaction  ;  and,  on  the 
other  hand,  the  facility  afforded  by  the  plaintiff's  form  and  scheme  for  mnltiply* 
ing  that  arrangement  to  any  extent.  Now,  I  apprehend  that  this  scheme  of  the 
defendant's  will  not  admit  of  multiplication ;  at  all  events,  he  has  not  used  mul- 
tiplication, nor  will  the  machine,  in  this  cylindrical  form,  admit  of  any  such  mul- 
tiplication as  that.  And,  certainly,  it  would  be  going  n  great  deal  *  too  far  to 
say  that  there  is  action  and  reaction  here,  because  there  is  pressure  on 
the  central  core  on  each  side.  So  far,  no  doubt,  tliere  is  that  ceruin  degree  of 
action  and  reaction.  But,  on  the  other  hand,  yon  have  that  which  is  by  no 
means  an  essential  part  of  the  defendant's  apparatus,  in  no  way,  in  fact,  forming 
an  advantage  in  his  scheme ;  because  his  frame  is  sufilciently  strong  in  itself 
without  any  sort  of  reaction  of  this  kind  taking  place,  to  keep  the  cylinder  in  its 

flace,  or  to  keep  the  core,  as  it  is  called,  in  its  place.  lie  does  not  want  that. 
[e  has,  in  fact,  two  chambers,  each  pressing  on  a  solid  core,  and  thia  solid  core 
18  the  contrivance  which  he  adopts  for  relieving  these  two  chambers,  so  pressed 
from  their  position  ;  and  it  appears  to  me  to  be  a  contrivance  so  entirely  diffe- 
rent in  the  two  respects  I  have  mentioneil— namely,  in  his  not  relying  upon  the 
pressure,  and  action  and  reacti(3n,  of  each  part  upon  another,  and  as  combined 
with  that,  the  faculty  of  multiplying  to  any  definite  extent  the  chambers  whieh 
he  intends  to  introduce  into  the  machine,— that  although  he  haa  been  largely  in- 
debted, I  think,  to  the  idea*  thrown  out  by  the  plaintiff  with  reference  to  the 
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machine  wbich  he  has  adopted,  I  cannot  say  any  more  in  his  case  than  in  the 
case  of  Curtis  o.  Piatt,  where  Mr.  Piatt  was,  in  the  first  instance,  undoubtedly 
very  considerably  indebted  to  the  plaintiff  in  that  case  for  one  mode  of  applying 
a  well-known  arrangement ;  yet,  it  was  open  to  Mr,  Piatt  to  say,  "  I  have'  )^ot 
another  and  a  better  mode ;  now  yoo  have  told  me  your  mode,  I  can  see  that.'* 
It  led  to  the  suggestion  of  another  and  a  better  mode  of  doing  it;  so  it  seems  to 
me  here  that  the  defendant  has  been  led  to  another  mode  of  effecting  his  object, 
I  cannot  say  a  better  one,  because  I  do  not  know  whether  it  is  or  not.  In  some 
respects  it  is  an  inferior  one,  in  not  admitting  the  multiplication,  which  the  plain- 
tifTs  does.  He  has  been  led  from  that  to  adopt  a  machine  which  he  has  been  led 
up  to  by  the  idea  being  first  thrown  out  by  the  plaintiff,  but  which  he  has  not 
introduced  into  his  macliine.  I  think,  therefore,  he  hns  really  and  sul)stantially, 
and  not  colourably — for  that  is  the  whole  point  of  the  case — avoided  a  distinct 
interference  with  the  plaintifTs  patent ;  and  I  think,  therefore,  I  must  refuse  the 
motion,  and,  having  regard  to  the  usual  course  in  these  casesj  I  must  refuse  it 
with  costs. 

The  solicitors  for  the  plaintiffs  were  Messrs.  Pyke  and  Irving ;  for  the  de- 
fendant, Messrs.  Harbin  and  Smith. 


^robisional  ^roledions  (Sranfctr. 

[Casta  in  which  a  Full  Specification  has  been  deposited.'] 
1866. 


769.  Solomon  Sally  Gray,  of  Boston, 
impd.  machinery  for  maaofacturing 
paper  and  cloth  lined  paper  collars 
for  gentlemen  and  ladies. — March 
20th. 

786.  John  Henry  Johnson,  of  Lin- 
coln Vinn-fields,  impts.  in  the  manu* 
facture  of  looking  glasses  or  mirrors, 
and  in  apparatus  employed  therein, 
—ft  communication.  —March  Uist, 


819.  Robert  Wilson  Morrell,  of  Brad- 
ford, Yorkshire,  impts.  in  machinery 
for  sewing  and  stitching. — March 
23rd 

912.  Henri  Adrien  Bonneville,  of  Paris, 
impts.  in  the  manufacture  of  iron 
rods  and  bars  of  different  forms,  and 
in  the  apparatus  relating  thereto,— 
a  communication. — March  dlst. 


Cases  in  which  a  Provisional  Specification  has  been  deposited. 


1864. 

2870.  Jose))h  Sheppard,  of  West 
Brompton,  impd.  arrangements  for 
the  protection  of  watches,  purses, 
and  other  valuables  worn  on  the  per- 
aon. — November  17  th, 

3048.  Carl  Alexander  Martins,  of  War- 
rington, impts.  in  the  application  of 
photography  to  the  ecramie  arts  or 
to  glaiis,— a  communication. — De^ 
cember  6th, 

3133.  William  Brookes,  of  Chancery- 
lane,  impts.  in  steam  blowers, — a 
commuaicatioa. — December  IJth, 

3177-  Robert  Wilson,  of  Manchester, 
impts.  a{iplicable  to  eall  and  other 
bells. — partly  a  communication. 
TOL.  XZI. 


3179.  John  Fothergill  and  John  Henry 
Fothergill,  of  the  City-road,  impts. 
in  machinery  or  apparatus  employed 
in  propulsion  of  vessels. 

The  above  bear  date  December  22nd. 

3255.  Paul  Andr^  Roger,  of  Paris, 
impts.  in  smoke-consuming  furnaces. 
— jDece*nber  3ist, 

1865. 

6.  Montague  Richard  Leverson,  of 
Bishopsgate-street  Within,  impd. 
method  of  treating  apatite  and  other 
mineral  phosphates,^ a  communica- 
tion. ^-Junsirjr  2nd, 

18.  George  Hodgson  and  James  Pitt, 
2  B 
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both  of  Cleckheaton,  impts.  in  drill- 
inj;  apparatus  for  hand  or  steam 
power,  adaptable  also  as  a  vice  for 
liftins:  purposes. — January  Srd. 

161.  Emmanuel  Dennis  Farcot,  of 
Neuilly,  near  Paris,  impts.  in  oars, 
and  in  the  modes  of  actuating  them. 
— January  \9th. 

288.  Alexander  Southvrood  Stocker,  of 
Wolverhampton,  impts.  appertaining 
to  reflectors. — February  2nd, 

314.  William  Clark,  of  Chancery-lane, 
impd.  combustion  pump, — a  commu- 
nication.—Fe6r«ary  4th. 

334.  tienry  Masters,  of  Bristol,  impts. 
in  connection  with  sewing  and  other 
machines. 

342.  Romain  de  Bray,  of  Rennes, 
France,  impd.  reflecting  apparatus 
for  street  and  other  lamps. 

343.  John  Butler  Watters,  of  Maid- 
stone, impts.  in  machinery  or  appa- 
ratus for  brushing  the  hair. 

The  above  bear  dale  February  7th, 

386.  John  Porter  and  James  Porter,  of 
Boston,  Lincolnshire,  impts.  in  the 
permanent  way  of  railways. — Feb- 
ruary Wth. 

409.  William  Edward  Newton,  of  Chan- 
cery-lane, impts.  in  the  manufacture 
of  sheet  iron, — a  communication.— 
February  \3th. 

421.  Johann  Ton  der  Poppenburg,  of 
Birmingham,  impts.  in  breech-load- 
ing fl re-arms,  and  in  cartridges  for 
breech-loading  fire-arms. 

422.  George  Horn  fray,  of  Halesowen, 
Worcestershire,  impts.  in  the  mode 
of  making  or  forming  the  links  of 
iron  or  steel  chains,  chain  cables, 
shackles,  couplings,  or  parts  of  the 
same ;  and  for  machinery  to  be  used 
therein. 

423.  Robert  l^asco  Barrett,  of  Com- 
mercial-road East,  impd.  combined 
garment. 

42 1.  James  Purdey,  of  Oxford-street, 
impts.  in  breech-loading  fire-arms. 

425.  Benjamin  Thompson,  of  Birming- 
ham, impts.  in  fire-arms, — a  com- 
munication. 

426.  Benjamin  Thompson,  of  Birming- 
ham, impts.  in  cartridges, — a  com- 
munication. 

The  above  bear  date  February  14/A. 

427.  Samuel    Richards    Freeman,    of 


Manchester,  and  Abraham  Grundy, 
of  Rusholme,  near  Manchester,  impd. 
blowing  apparatus. 

428.  William  AshtonHackett,  of  Cork, 
impt.  in  fish-hooks. 

429.  William  CoIUnson  Ridings,  sen., 
of  Middleton,  Lancashire,  impel,  pro- 
tector for  the  needles  and  cards  used 
in  jacqnard  machines. 

430.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  sewing  machines, 
— a  communication. 

431.  William  Henry  Brown,  of  Shef- 
field, impts.  in  cast-steel  or  other 
metal  coiiihs  for  cables,  and  for 
other  purposes,  and  in  machinery  or 
apparatus  for  manufacturing  the 
same. 

432.  Michael  Lane,  of  Paddington, 
impts.  in  apparatus  for  working  and 
controlling  railway  switches,  points, 
and  signals. 

433.  Charles  Lungley,  of  Deptford, 
impts.  in  Tcntilating blinds  or  screens, 
and  in  means  of  ventilating  ships  and 
Tcssela. 

434.  Denison  Chauncey  Pierce,  of 
New  York,  impts.  in  railway  rails. 

435.  Francis  Joseph  Emery,  of  Co- 
bridge,  Stafibrdsoire,  impts.  in  orna- 
menting china  and  earthenware,  and 
in  preparing  materials  to  be  employed 
theretor. 

436.  George  Tyrrill  Humphris,  of 
Walton-on-Thames,  impts.  in  pumps, 
and  apparatus  for  working  the  same. 

437.  Robert  Henry  Emerson,  of  Dub- 
lin, impd.  inTalid  or  syphon  drinking 
cup. 

438.  George  Tomlmson  Bousfield,  of 
Loughborough-park,  Brixton,  impts. 
in  the  construction  of  armour-plated 
ships,— a  communication. 

The  above  bear  date  February  \5th, 

441.  William  Kirrage,  of  Gardener's- 
road,  Victoria  Park,  impt.  in  the 
manufacture  of  artificial  stone  for 
building  and  other  pur|K)ses. 

442.  RicWd  Archibald  Brooman,  of 
Fleet-street,  impts.  in  the  manufac- 
ture of  boots,  snoes,  and  other  like 
coTcrings  for  the  feet,— a  communi- 
cation. 

443.  Edward  Brown  Wilson,  of  Glas- 
gow, impts.  in  furnaces. 

444.  Henry  John  Pickard,  of  Key* 
worth,  Ndttinghamshire,  impd,  ma- 
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chine  for  clearin|i(,  iweepiDg*  and 
removing  the  refuse  from  highways, 
streets,  and  roads,  or  ways ;  appli- 
cable also  for  reittoviog  the  leaves  of 
cut  grass  and  other  refuse  from 
lawns  and  other  grass  landa  and 
walks* 

445.  Henry  Clifton  Cleaver  and  Joseph 
Cleaver,  of  Nottingham,  a  fog  or 
other  signal,  for  the  prevention  of 
collisions  at  sea,  or  on  rivers  or 
canals,  or  on  land. 

446.  Charles  Octavius  Staunton,  of 
Paulton-square,  Chelsea,  impts.  in 
apparatus  for  lifting  and  tilting  casks 
containing  liquids. 

447.  William  £dward  Newton,  of 
Chancery-lane,  impts.  in  apparatus 
for  distilling  petroleum  and  other 
volatile  liquids,  and  for  making  gas, 
—a  communication. 

448.  John  Fulleck  Hearsey,  of  Park- 
place,  Brompton,  impd.  apimratus 
for  measuring  the  specific  gravity  of 
liquids, — a  communication. 

449.  Fran9ois  Alexandre  Laurent,  John 
Casthelas,  and  Nicolas  Basset,  all  of 
Paris,  impts.  in  the  manufacture  of 
oxalic  acid. 

450.  Joseph  Thompson,  of  Manor 
House,  Camberwell-road,  impts.  in 
safes. 

451.  Richard  Smith,  of  Cnmming* 
street,  Pentonville,  impts.  in  treat- 
ing sewage,  and  in  arranging  appa- 
ratus in  sewers  and  culverts  to  facili- 
tate the  ventilation  of  such  structures. 

The  above  bear  date  February  \6th, 

452.  Richard  Hill  and  Robert  Tush- 
ingham,  of  Garstpn,  Lancashire, 
impd.  preparation  or  treatment  of 
clay  for  the  manufacture  of  bricks. 

453.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  method  and 
machinery  for  the  manufacture  of 
various  articles  in  pottery,  earthen- 
ware, or  porcelain  by  mechanical 
process, — a  communication. 

454 .  Coleman  Defries,  of  Houndsditch, 
impd.  means  of  securing  the  safety 
of  railway  passengers. 

455.  John  Brown,  of  Sheffield,  impts. 
in  armour  plates  for  vessels  of  war, 
and  for  other  similar  purposes. 

456.  John  Osborne  Chn:»tian,  of  Man- 
chester, and  John  Charlton  and 
Henry  Charlton^   of   Strangeways, 


impta.  in  the  manufacture  of  magne* 
sium  and  its  compounds. 

457.  William  Clark,  of  Chancery-lane, 
impts.  in  shifting  wrenches, — ^a  com* 
munication. 

458.  James  Biyce  Brown,  of  Cannon- 
street,  City,  impts.  in  lawn  mowing 
machines. 

459.  James  Fergusson,  of  Langham- 
place,  impta.  in  iron  safes  and  strong 
rooms. 

460.  Charles  Frederick  Clans,  of  Fearn- 
head,  near  Warrington,  impts.  in  ob- 
taining sulphates  and  carbonates  of 
potash  and  soda. 

The  above  bear  date  February  \7th. 

461.  Thomas  Philip  Tregaskis,  of 
Perran-ar-Worthal,  Cornwall,  impd. 
use  of  magnets  in  over-balancing 
weights. 

462.  Pierre  Eugene  Bidaux,  of  Paris, 
imuts.  in  the  application  to  clocks 
and  alarms  of  a  circular  escapement 
in  place  of  the  ordinary  balance 
wheel, — a  communication. 

463.  Emile  Carchon,  of  Paris,  impta. 
in  dying  the  herbs  and  straw  used  in 
the  manufacture  of  straw  hats  and  ar- 
tificial flowers  or  other  fiincy  artidea. 

464.  John  James  Chidley,  of  Glaskin- 
street.  Hackney,  impd.  method  of 
stopping  bottles. 

465.  Christopher  Brakell,  William 
Hoehl,  and  William  Giinther,  of 
Oldham,  impd.  composition  as  a 
substitute  for  leather  or  other  similar 
materials. 

466.  Thomas  Ogden,  of  Cliff  Mound, 
Higher  Broughton,  near  Manchester, 
impts.  in  mechanism  or  apparatus 
for  lubricating  the  cylinders  of 
"slashing"  and  "tapeing"  machines; 
such  machinery  being  employed  in 
the  sizing  of  cotton  and  other  yarns. 

467.  Richard  Archibald  Brooman,  of 
Fleet- street,  impts.  in  filters, — a 
communication. 

468.  James  Grafton  Jones,  of  Blaina 
Iron  Works,  near  Newport,  impta* 
in  beam  engines. 

469.  James  Graham,  of  Warrington, 
impts.  in  treating  products  obtained 
when  coating  iron  with  zinc. 

470.  William  Robinson,  of  Watling- 
street.  City,  impts.  in  the  manufac- 
ture of  iron  and  in  articles  made 
thereof. 
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471.  Chftries  D^sir^  Barge  and  Alex- 
andre Hermant,  of  Paris,  impts.  in 
waterproof  and  other  coatg  and  capes. 

472.  Leicester  William  Glen  Rowe,  of 
Henrietta-street,  Brunswick-sqaare, 
and  Adolphe  Baab,  of  Hampstead- 
road,  impd.  indicating  apparatus  for 
the  protection  of  railway  passengers, 
buildings,  rooms,  safes,  and  other 
objects. 

473.  John  Gay  Newton  Alleyne,  of 
Alfreton,  Derbyshire,  impts.  in  pud- 
dling furnaces,  and  in  apparatus  con- 
nected therewith. 

The  above  bear  date  February  18M. 

474.  George  Henry  Hibbert  Ware,  of 
Tunbridge  Wells,  impd.  apparatus 
for  shifting  points  on  railways  from 
an  engine  or  train  in  motion. 

475.  Henry  Percy,  of  Bawtry,  York- 
shire,  impts.  in  sewing  mechines. 

476.  Andrew  Sharp,  of  Glasgow,  impts. 
in  the  construction  of  cabinet,  sofa, 
and  chair  bedsteads. 

478.  Joseph  Cliff,  of  M^ortley,  near 
Leeds,  impt.  in  the  utilization  of 
the  waste  gases  of  blast  furnaces. 

479.  John  Davidson  Nichol,  of  Edin- 
burgh, impts.  in  apparatus  for  fold- 
ing enrelopes. 

The  above  bear  date  February  20th, 

480.  Charles  William  Homer,  of  Du- 
kinfield,  impts.  in  luachinery  for 
making  and  pressing  bricks. 

481.  Robert  Willson,  of  Alloa,  N.B., 
impts.  in  mashing  machines,  and  in 
apparatus  connected  therewith. 

482.  William  Hitchin,  of  Birmingham, 
impts.  in  sash  fasteners ;  and  which 
said  fasteners  are  also  applicable  to 
other  useful  purposes. 

483.  John  Henry  Johnson,  of  Lin* 
coln'sinn-fields,  impts.  in  machinery 
or  apparatus  fur  kneading  or  working 
dough, — a  communication. 

484.  Charles  Baulch,  of  Bristol,  impts. 
in  machinery  for  sewing  or  uniting 
leather  and  other  hard  substances; 
particularly  applicable  to  the  manu- 
facture of  boots  and  shoes. 

485.  John  Russell  Swan,  of  Edinburgh, 
impts.  in  steam-engines. 

486.  William  Edward  Newton,  of 
Chaucery-lane,  impts.  in  apparatus 


for  extracting  liquid  from  solid  sab- 
stance8,-*-a  comiminication. 

The  above  bear  date  February  21«/. 

487*  Eugenio  Jeaurum,  of  Gresham- 
•treet,  City,  impts.  in  mlichinery  for 
stopping  railway  trains, — a  commu- 
nication. 

488.  Charles  Vincent  Walker,  of  Fern- 
side,  Redhill,  and  Alfred  Owen  Wal- 
ker, of  Florence- road.  New  Cross, 
impts.  in  the  construction  of  electro- 
magnetic apparatus  for  railway  sig^ 
nailing  and  other  purposes. 

489.  John  Keighley  and  Richard  Shep- 
hard,  both  of  Laister  Dyke,  near  Brad- 
ford, impts.  in  circular  box  looms. 

490.  James  Mallison,  of  Halliwell, 
near  Bolton,  impd.  method  of  treat- 
ing yams  or  threads  previously  to  the 
processes  of  dyeing  and  dressing. 

491.  Isaac  Pariente,  of  Manchester, 
impts.  in  scarfs,  and  in  the  manu£ic- 
ture  of  the  same,— a  communication. 

492.  Richard  Archibald  Brooman,  of 
Fleetostreet,  impd.mercuro- hydraulic 
motor, — a  communication. 

493.  Jasper  Hulley,  of  Macclesfield, 
impts.  boilers  for  heating  water  and 
delivering  it  at  an  equal  temperaturt 
to  any  number  of  flow  pipes,  and 
also  for  the  generation  of  steam. 

494.  John  Dodeeon,  of  Burnley,  John 
Gaukroger,  ofHebdeo-  bridge,  York- 
shire, and  William  Shackleton,  of 
Todmorden,  impts.  in  looms  for 
weaving. 

495.  Herbert  Panmure  Ribton,  of 
Kingstown,  Dublin,  impd.  fastener 
for  envelopes. 

496.  William  Edward  Newton,  of 
Chancery-lane,  im|Hl.  balanced  slide 
valve, — a  communication. 

497.  Thomas  George  Webb,  of  Man- 
chester, impts.  in  the  manufacture 
of  ornamented  articles  of  glass. 

498.  John  Carter,  of  Prince  of  Wales'sr 
road,  Haverstock-hill,  impts.  in  ap- 
paratus for  ventilatine  hats. 

499.  George  Nathaniel  Shore,  of  Lyra« 
Regis,  impts.  in  iron  safes  and  strong 
rooms. 

500.  James  Nicholas,  of  Aspull,  near 
Wigan,  im|)Cs.  in  the  process  and 
apparatus  for  pro<lucing  oil  and  coke 
from  coal  and  slack. 

501.  Matthew  Piers  Watt  Boulton,  of 
Tew  Park,  Oxfordshire,  ioipts.  in 


Digitized  by 


Google 


>»*yj< 


'] 


NBWTON'B  LONDON  JOUBKAI.  OP  ABT8. 


809 


ofatuning  motive  power  from  aeii* 
form  fluids  and  from  liquids. 

502.  David  Barr,  of  Birmingbam, 
impts.  in  machinery  for  dressing 
fruit. 

The  above  bear  date  February  22nd, 

503.  Aaron  Barker,  of  Millgate,  near 
Rochdale,  impts.  in  looms  for  weav- 
ing. 

504.  Godfrey  Sinclair,  of  Edinburgh, 
impts.  in  signalling  between  passen* 
gers  and  guard  or  driver  in  railway 
trains. 

505.  William  Westbury  and  Thomas 
Wathen,  of  Birmingham,  impd. 
means  for  holding  attachnig,  or  sus- 
pending fancy  articles  as  exposed  in 
bazaars,  show  rooms,  or  shop  win- 
dows for  sale ;  as  well  as  the  pro- 
viding of  means  for  portably  fitting 
or  holding  the  price  ticket  to  such 
articles ;  a  modification  of  which  ar- 
rangement is  also  applicable  for 
holding  and  filing  papers  or  othet 
purposes. 

506.  William  Henry  Aubin,  of  Wol- 
verhampton, impts.  in  breech-load- 
ing fire-arms. 

507.  Samuel  Whitfield,  of  Birmingham, 
impts.  in  locks  or  fastenings  for 
safes  or  strong  boxes. 

508.  Walter  Sandel  Mappin,  of  Bir. 
mingham,  impts.  in  the  manufacture 
of  safes  or  strong  boxes. 

509.  George  Haseltine,  of  Southamp- 
ton-buildings, impts.  in  ships  of  war, 
partly  applicable  to  ships  designed 
lor  the  merchant  service,— a  fommu- 
nication. 

511.  Samuel  Saville,  of  Manchester, 
impts.  in  separating  wool  from  refuse, 
mixed  fabrics,  and  materials. 

512.  William  Edward  Newton,  of 
Chancery-lane,  impd.  mode  of  pre- 
paring fertilizing  compounds  or  arti- 
ficial manures, — a  communication. 

513.  William  Rowe,  of  Plymouth, 
impts.  in  the  construction  of  buffers 
for  railway  carriages. 

5H.  Henry  Kindon  Taylor,  of  Bath, 
impts.  in  the  means  and  apparatus 
employed  for  protecting  bullion, 
jewellery,  or  other  valuable  property 
contained  in  safes,  from  being  stolen 
or  damaged  by  fire. 

515.  Adolph  Meyer  and  Moritz  Meyer, 
of   Liverpool^  impts.  in  preparing 


explosive  compounds, — a  communi- 
cation. 

The  above  bear  date  February  23rd, 

516.  Joseph  Jacob  and  Rudolph  Pil- 
zinger,  of  Dudley,  Worcestershire, 
impts.  in  the  method  of  and  appara- 
tus for  generating  heat. 

517.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  apparatus  for 
shearing  and  burling  all  sorts  of 
woven  fabrics,— A  communication. 

518.  Charles  William  Lancaster,  of 
New  Bond-street,  impt.  in  cartridges 
for  breech- loading  guns. 

519.  Henry  Everard  Clifton,  Saul 
Myers,  and  Abraham  Hoffnung,  all  of 
Liverpool,  impts.  in  cap  carriers  for 
fire-arms. 

530.  John  Kennedy  Donald,  of  Glas- 
gow, impts.  in  the  permanent  way 
and  rolling  stock  of  railways. 

521.  William  Oram,  of  Salford,  impts. 
in  hydraulic  pumps  in  connection 
with  engines  of  motive  power. 

522.  James  Howard,  of  Bedford, 
impts.  in  steam  engines  applicable 
to  ploughing  and  other  agricultural 
purposes. 

523.  Samuel  William  Worssam,  of 
King's-road,  Chelsea,  impts.  in  ma- 
chinery for  sawing  wood. 

525.  Charles  James  Rowe,  of  Maldou- 
road,  Haverstock-hill,  impts.  in  por- 
table invalid  or  bed  tables. 

526.  James  Hundy,  of  Birmingham, 
impd.  instrument  or  apparatus  for 
raising  weights  for  moving  heavy 
bodies  and  for  other  like  purposes. 

527.  William  Winter,  of  Leeds,  impts. 
in  sewing  machines. 

528.  James  Nicholas,  of  Aspull,  near 
Wigan,  impts.  in  converting  coal  oil 
into  gas,  suitable  for  use  as  an  illu- 
minator. 

529.  James  Badcock,  of  Westmore- 
land-buildings, Aldersgate  -  street, 
impts.  in  crinoline  skirts,  and  in  fas- 
tenings for  the  steels  or  hoops  of 
the  same. 

530.  George  Score,  of  Clarendon-g^- 
dens,  Maida-hill,  communicating 
with  the  guard  of  a  railway  train  by 
means  of  a  folding  foot  board. 

531.  £dmond   Paul  Henri  Gondouin, 
of  Paris,  impts.  in  cotton  gins,— a  ^ 
communication.  • 

The  above  bear  date  Fdmutry  2Ath. 
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532.  Thomas  Routledge,  of  Sunder- 
land, and  Thomas  Richardson,  of 
Newcastle-upon-Tyne,  impts.  in  the 
treatment  and  utilization  of  certain 
products  obtained  in  the  manufac- 
ture of  paper  or  of  paper  stock. 

533.  James  Hyndford  Rawlins  and 
Joseph  ChRppell,  bothof  Hope  Paper 
Mills,  near  Wrt^xham,  impts.  in 
machinery  or  apparatus  used  in  the 
manufacture  of   paper. 

534.  Frederic  Claudet,   of  Coleman- 
street,  City,  impts.  in  the  prepara- 
tion of  certain  iron  ores  or  residues _ 
for  use  in  the  blast  furnace. 

535.  James  Starlev,  of  Coventry,  impts. 
in  sewing  machmes. 

536.  Thomas  Dronsfield,  Thomas  Ed- 
win Jones,  and  John  Ashton,  of 
Oldham,  impts.  in  mechanism  or  ap« 
paratus  for  *'  blocking,"  rolling,  and 
measuring  calico,  linen,  flannel,  or 
other  woven  fabrics. 

539.  William  Calvert,  of  Leeds,  impts. 

in  signalling  on  railways. 
541.  lUlph  Smyth,  of  Hampton  Conrt, 

impts.  in  organs  and  harmoniums. 

The  above  bear  date  February  25th. 

543.  Walter  Henry  Tucker,  of  South- 
ampton-street, impts.  in  fire  and 
thief  proof  safes,  chests,  and  strong 
room  doors. 

544.  Henry  Henson  Uenson,  of  Par- 
liament-street, impts.  in  railway 
chairs,  fastenings,  and  sleepers. 

545.  Ferdinand  Dancart,  of  Paris, 
impts.  in  apparatus  or  bell  alarms 
to  facilitate  the  communication 
between  passengers  and  guards 
of  railway  trains,  which  said  appara- 
tus is  equally  applicable  to  apart- 
ments and  other  similar  purposes. 

546.  George  Kennedy  Geyelin,  of 
South  HackneVi  impt.  in  air-ti^ht 
jitrs  for  preserving  eggs  and  fruits, 
and  such  like  articles  of  fooil. 

547.  Comyn  Ching,  of  Little  St.  An- 
drew-street, St.  Martin's*  lane,  impd. 
fluid  valve. 

548.  Michael  Barker  Nairn,  of  Kirk- 
caldy, impts.  in  the  manufacture  or 
treatment  of  floorcloths. 

549.  William  Sim,  of  Glasgow,  impd. 
method  of  extracting  gases  from 
mineral  oils,  and  in  employing  the 
same  for  illuminating  and  heat  pro- 
ducing purposes,  and  m  the    ma- 


chinery or  apparatus  connected 
therewith. 

551.  Robert  Barclay,  of  Kilmaraock» 
impts.  in  sewing  machines. 

55'i.  Richard  Archibald  Brooman,  of 
Fleet-street,  combined  key  and  wea- 
pon of  defence,  —a  communication. 

553.  John  Blackie,jun.,  of  North  Wool- 
wich, impts.  in  signallinj;  apparatus 
especially  applicable  to  signalling  on 
board  ship. — a  communicatiun. 

554.  George  Haseltine,  of  Southamp- 
ton-buildings, impts.  in  the  manufac- 
ture of  mirrors, — a  communication. 

555.  George  Thomas  Ell  wick,  of  Phoe- 
nix-place, Ratcliff-cross,  impts.  in 
machinery  or  apparatus  for  baking 
biscuits. 

The  above  bear  date  February  27th, 

557.  Mark  Mason,  of  Manchester, 
impts.  in  apparatus  for  cutting  paper, 
pasteboard,  and  similar  substances. 

559.  John  Matthias  Hart,  of  Cheap- 
side,  impts.  in  the  construction  of 
doors  or  other  covers  of  safes  or  de- 
positories, and  in  parts  connected 
therewith,  for  the  purjiose  of  obtain- 
ing increased  security. 

560.  Arthur  Davey,  of  Sheffield,  impts* 
in  making  solid  iron  scales  with  bol- 
sters for  all  kinds  of  spring  knives. 

561.  William  Clark,  of  Chancery-lane, 
impts.  in  the  means  of  decorticating 
grain  and  other  seeds,  and  in  appa- 
ratus for  the  same, — a  communica- 
tion. 

562.  William  Bell  Dalston,  of  Pitts- 
burgh, Pennsylvania,  U.S.A.,  impd. 
atmospheric  pressure  lamp  for  the 
burning  of  benzole,  paraffin,  naphtha* 
or  other  volatile  oils;  which  lamp 
may  be  used  for  all  the  purposes  for 
which  lamps  are  usually  required* 
either  for  lighting,  cooking,  heating, 
or  other  purposes, — partly  a  com- 
munication. 

563.  David  Chalmers,  of  Ghisgow, 
impts.  in  the  manufacture  of  textile 
fabrics,  and  in  the  machinery  or  ap- 
paratus employed  therefor. 

564.  John  Fordred,  of  Blackheath, 
impts.  in  treating  certain  hydro-car- 
bon oils,  and  in  vessels  for  contain- 
ing the  same. 

565.  George  Weigmann,  of  Moorgate- 
street,  City,  impts.  in  dies  for  cutting 
screirs,— «  communication. 
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566.  James  Ilartshoni  and  William 
Redgate,  of  Nottingliam,  impU.  in 
manufacturing  lace  in  twist -lace 
machines. 

567.  Sydney  Whiting,  of  Maida-hill 
West,  impts.  in  shop  and  other 
counters  and  surfaces  on  which 
money  is  placed  in  passing  it  from 
one  person  to  another. 

568.  Thomas  Slocomhe  Hall,  of  Truro, 
Cornwall,  impts.  in  gas  burners. 

Tke  above  bear  date  February  28M. 

569.  Jean  Baptiste  Toussaint,  of  Paris, 
impts.  in  gaiters,  spatter-dashes,  and 
other  similar  articles. 

570.  Samuel  Whitfield,  of  Birmingham, 
impts.  in  locks  and  bolts  for  fasten- 
ing doors,  and  door  bars  and  drawers. 

571.  James  Young,  of  Manchester, 
impts.  in  distilling  bituminous  sub- 
stances, and  in  apparatus  employed 
therein. 

572.  George  Harman  Barth,  of  York- 
road,  St.  Pancras,  impts.  in  conden- 
sation and  refrigeration  of  vapours 
and  fluids. 

573.  William  Holiday,  of  Bradford, 
Yorkshire,  impts.  in  presses  fur 
blocking  the  tyres  of  railway  and 
other*  wheels. 

574.  Carl  JohanFalkman.of  St.  Peters- 
burgh,  impts.  in  apparatus  for  distil- 
ling, purifying,  ana  storing  spirituous 
liquors. 

575.  Moses  Bayliss,  of  Wolverhamp- 
ton, impd.  machine  for  pointing  or 
drawing  down  railway  spikes;  and 
which  said  improved  machine  is  also 
applicable  for  forming  or  drawing 
down  the  shanks  of  ordinary  spikes, 
and  other  articles  of  irregular  shape. 

576.  Nicholas  Henwood,  of  Tideford 
St.  German's,  Cornwall,  impts.  in 
reaping  machineiy. 

577*  John  Dodd,  of  Oldham,  impts.  in 
mules  for  spinning  and  doubUng. 

578.  William  £dward  Kochs,  of  Can- 
non-row,  Westminster,  impts.  in  the 
construction  of  beams  or  supports 
applicable  to  the  building  of  bridges, 
viaducts,  roofs,  arches,  and  ships; 
and  in  instruments  to  be  used  therein. 

579.  Augustine  Thomas  Godfrey,  of 
Offord-road,  Bamsbury,  impts.  in 
musical  instruments,  in  the  nature  of 
organs,  in  which  reeds  are  employed. 

T%e  abwe  bear  date  March  let* 


580.  Thomas  Horton,  of  Prior*s  Lee 
Hall,  Salop,  and  David  Simpson 
Price,  of  Great  George-street,  impts. . 
in  the  treatment  of  certain  products 
obtained  in  the  smehing  01  iron. 

58 1 .  James  Park,  of  Bury,  Lancashire, 
impts.  in  machinery  employed  in  the 
manufacture  of  paper;  part  of  which 
is  applicable  to  drying  cylinders  for 
other  purposes. 

582.  John  Muir  Hetherington,  of  Man- 
chester, impts.  in  making  the  joints 
of  steam  generators  and  parts  con- 
nected therewith. 

583.  Samuel  Brooks,  of  the  Union 
Iron  Works,  West  Gorton,  near 
Manchester,  impts.  in  and  applicable 
to  looms  for  weaving. 

584.  Samuel  Hopkinson  and  Edwin 
Hopkinson,  both  of  Bradford,  impts. 
in  smoke-consuming  apparatus. 

586.  John  Kirkland,  of  Liverpool* 
impd.  arrangement  of  and  addition  to 
certain  parts  of  omnibuses  and  other 
vehicles,  to  indicate  the  number  of 
passengers  carried. 

58/.  David  Hartley,  of  Oldham,  Lan- 
cashire, improved  "  core  "  to  be  em- 
ployed in  the  casting  of  metallic 
pipes  or  tubes. 

589.  Peter  Rothwell,  of  Denton,  Lan- 
cashire, impts.  in  arrangements  or 
apparatus  to  be  applied  to  vehicles 
drawn  by  horses,  to  restrain  and 
prevent  them  from  running  away. 

590.  WilhamEdward  Newton,  of  Chan- 
eery-lane,  impd.  process  and  appara- 
tus for  impregnating  wood  with  che- 
mical solutions, — a  communication. 

591.  Charles  Rahn,  of  Brook-street* 
Grosvenor-square,  impd.  instrument 
for  concentrating  light,  applicable  to 
dental,  aurgical,  and  other  operations. 

592.  Robert  Johnson,  of  Waterloo- 
place,  Pall  Mall,  impts.  in  construct- 
mg  strained  wire  fences. 

593.  John  Macmillan  Dunlop,  of  Man- 
chester, impts.  in  carding  engines. 

594.  William  Clark,  of  Chancery- lane, 
impts.  in  the  manufacture  of  buttons, 
^-a  communication. 

595.  Charles  Lewis  Roberts  of  St. 
John-street,  Clerkenwell,  impt.  in 
cigars. 

T%e  above  bear  date  March  27id, 

596.  William  Renwick  Bowditch,  of 
Wakefield,  Yorkshire,  impt.  in  car- 
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buretting  gas,  also  in  the  preparation 
of  hydro-carbuns  for  carburetting 
gas,  and  itnpd.  methods  of  treating 
alkali  which  has  been  used  to  purify 
coal  oil^  shale  oils,  petroleum,  and 
other  mineral  oils. 

597.  David  Manvrell  and  Jamea  Man- 
well,  of  Glasgow,  impts.  in  driving 
piles,  and  in  apparatus  therefor. 

599.  Richard  Archibald  Brooraan,  of 
Fleet-street,  impts.  in  refining  sugar 
and  in  apparatus  employed  therein, 
— a  communic«ation. 

The  abooe  bear  date  March  3rd, 

602.  Luke  Thomas,  of  Dawson-plaoe, 
Bayswater,  impts.  in  side  propellers 
for  ocean  and  ri?er  vessels. 

603.  Henry  Adrien  Bonneville,  of  Paris, 
impts.  in  drying  apparatus, — a  com- 
munication. 

606.  John  Henry  Johnson, of  Lincoln's- 
inn-fields,  impts.  in  stopping  bottles, 
— a  communication. 

607.  John  Henry  Johnson,  of  Linooln*8- 
inn-fields,  impts.  insteam  generators, 
— a  communication. 

608.  Henry  Taylor,  of  Nottingham, 
impts.  in  the  manufacture  of  lace  or 
other  fabrics  made  on  bobbin  net  or 
twist  lace  machines,  and  in  the 
machinery  or  apparatus  employed 
therein. 

609.  Daniel  Morris,  of  Haslingden, 
Joseph  Morris,  of  Ramsbottom,  and 
James  Morris,  of  Haslingden,  all  in 
Lancashire,  impts.  in  apparatua  for 
coupling  and  unconphng  railway 
wam>naor  carriages. 

610.  Louis  Le  Chevalier  Cottam,  of  ^ 
Winsley-atreet,  Middlesex,  impt.  in 
fitting  sliding  partitiona  in  stables 
and  <^er  buildinga. 

611.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  machinery  for 
obtaining  motive  power  from  ammo- 
niacal  gas, — a  communication. 

612.  William  Clulow,  of  Sheffield, 
impts.  in  the  manufacture  of  sheep 
shears. 

613.  Edward  Humphrys,  of  Deptford, 
•  impts.  in  combining  marine  steam 

boUers. 

614.  Joseph  Whitley,  of  Leeds,  impts. 
in  casting  steel  railway-wheel  tyres. 

615.  William  Edward  Newton,  of 
Chancery-lane,  impt.  iu  putting  up 
tobacco  for  smoking,  and  in  the  im- 


plements or  pipes  for  smoking  the 
same,  and  in  making  tobacco- paper, 
— a  communication. 

616.  Thomas Turton,ofSheffield,impd. 
machine  for  shaping  file  or  other 
blanks  by  means  of  dies  fitted  into 
vibrating  jaws. 

61 7.  Abmham  Akeroyd,  of  Bradford, 
Yorkshire,  impd.  proce<is  and  appa- 
ratus for  dyeingand  preparing  cotton, 
worsted,  and  silk  warps. 

618.  Edwin  Pettitt,  of  Birmingham,  a 
method  of,  or  process  for,  producing 
a  new  kind  of  photographic  pictures. 

The  above  bear  date  March  4th. 

619.  Cromwell  Fleetwood  Varley,  of 
Beckenham,  Rent,  impd.  apparatus 
for  the  protection  of  houses  and  pro- 
perty from  burglars ;  parte  of  the 
invention  being  applicable  for  other 
purposes. 

621.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  pumps, — a 
communication. 

621.  Samuel  Phillips  and  Joseph 
Groves,  of  Birmingham,  impts.  in 
safes. 

622.  Samuel  Smith  and  William  Smith, 
of  Keighley,  Yorkshire,  impts.  in 
machinery  or  apparatus  for  combing 
wool  and  other  fibrous  substances. 

624.  Francis  Cruickshank,  of  Edin- 
burgh, impts.  in  coatings  for  the 
prevention  of  the  fouling  to  which 
iron  and  other  ships  and  structures 
are  ordinarily  liable  in  sea  water. 

625.  Thomas  Craig  and  David  Carlaw, 
of  Glasgow,  impts.  in  Qumbeiiiig 
maehinea. 

626.  WilUam  John  Oliver,  of  Man- 
chester, impd.  means  of  securing 
and  protecting  the  india-rubber 
rings  of  buffer  springs  of  railway 
carriages;  which  inventioB  is  also 
applicable  to  air-pump  and  valve 
seatings  and  lids  faced  with  india- 
rubber. 

627.  Andrew  Potts,  of  Cappagh,  Ire- 
land, impts.  in  machinery  foi  scutch- 
ing and  refining  flax  and  other 
vegetable  substances. 

628.  William  Riddle,  of  Guildford- 
road,  South  Lambeth,  impts.  in  hoop- 
ing or  binding  bales. 

629.  Thomas  I^holson,  of  Gateshead, 
impd.  process  of,  and  apparatua  for, 
making  caostic  liquor  or  caostie  leea. 
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630.  Qeotjgo  Nimmo,  of  Jeraey  City, 
iniDU.  in  the  manufacture  of  cru- 
cibles and  pots  in  which  metals  or 
other  substAnces  may  be  melted. 

631.  William  Clark,  of  Chancery-lane, 
impts.  in  preparing  or  treating  hides 
for  tanning, — a  communication. 

The  above  bear  date  March  Ctth, 

G32.  William  Biinger,  of  Southampton- 
buildinga,  impil.  apparatus  and 
means  for  ascertaining  the  quality 
and  condition  of  grain  and  seed,— a 
communication. 

633.  Edward  William  Young,  of  Bland- 
ford-place,  Middlesex,  impts.  in  the 
construction  of  bridges. 

634.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts,  in  tubular  boil- 
ers,— a  communication. 

635.  John  Heselgrave  Wilson,  of  Hud- 
dersileld,  impd.  method  of,  and 
means  or  apparatus  for,  measuring 
the  human  bod^. 

636.  Loftus  Perkins,  of  Francis-street, 
Grav's-inn-road,  impts.  in  apparatus 
for  heatini;  and  cooling  atmospheric 
air  and  other  aeriform  bodies,  and  for 
beating  ovens,  and  for  heating  and 
ventiUting  buildings. 

637*  Alesanore  Eugene  Adolpbe  Aubert 
and  Gustave  Eu^ne  Michel  Gerard, 
of  Paris,  impts.  in  the  mauutacture 
of  shoes  and  other  coverings  for  the 
feet. 

6^.  William  Clark,  of  Chancery-lane, 
impts.  in  cork  cutting  machinery, — a 
eommunication. 

The  above  bear  date  March  7th, 

639.  William  Clark,  of  Chancerv-lane, 
impts.  iu  shoes  for  horses  and  other 
animals, — a  communication. 

640.  Henry  William  Wimshurst,  of 
Willmott-road,  Dalston,  impts.  iu 
the  construction  of  joints  for  boxes, 
drawers,  and  other  like  articles,  and 
for  planks  and  timbers,  and  in  ma- 
chinery to  be  used  in  the  preparation 
of  auch  joints. 

641.  James  Dodge,  of  Manchester, 
impts.  in  steam  hammers  applicable 
to  the  manufacture  of  files,  to  weld- 
ing flyers  of  cotton  machinery,  and  to 
other  purposes. 

644.  Josepn  Wadsworth,  of  Marple, 
CheiAiire,  and  James  Wadsworth,  of 
Heaton  Norris,  near  Stockport, 
TOL.  XXI. 


in  machinery  or  apparatus  for  impts. 
cutting  and  shaping  metals,  making 
nail«,  rivets,  and  similar  articles. 

645.  Arthur  Charles  Henderson,  of 
Charing- cross,  impd.  method  of  pre- 
serving meat, — ^a  communication. 

646.  Geotge  Ireland,  of  Handsworth, 
impts.  in  stoppers  for  dosing  bottles 
and  for  other  like  purposes. 

647.  Francis  Wise,  of  Chandos-Cham- 
bers,  Adelphi,  im|Ml.  packing  for 
piston  rods  and  other  rods, — ^a  com- 
munication. 

618.  John  Shanks,  of  Barrhead,  N.B., 
impts.  in  water-closet  apparatus, 

649.  Morgan  Morons,  of  Brendon- 
hills,  Somersetshire,  impts.  in  con- 
verting cast  iron  or  pig  iron  into 
wrought  iron  or  steel,  and  in  madii- 
nery  employed  therein. 

650.  Richard  '  Howson,  of  Preston, 
impts.  in  stoves  for  heating  air  su|>« 
plied  to  blast  furnaces. 

651.  William  Clark,  of  Chancery-lane, 
impts.  in  motive-power  engines,  —  a 
communication. 

652.  Frederick  William  Turner,  of 
Linslade,  Bucks,  impts.  in  machi- 
nery for  grinding  corn  and  other  sub- 
stances, and  in  horse  gear  or  appa- 
ratus for  driving  the  same,  which 
horse  gear  is  also  applicable  for 
driving  other  machinery. 

653.  Arthur  Edwin  Taylor,  of  Barnes, 
Surrey,  impts.  in  iron  safes. 

654.  William  Clay,  of  Liverpool,  impd. 
manufacture  of  iron  forgings. 

The  above  bear  date  March  Sth, 

655.  William  Tighe  Hamilton,  of  Up- 
per Rath  Mines,  Dublin,  impd. 
method  of,  and  apparatus  for,  facdi- 
tating  the  proper  action  of  the  hands 
of  players  upon  the  piano,  oigan, 
harmonium,  or  other  liked  keyed  in- 
struments. 

656.  Benoni  Collins,  of  Manchester, 
impts.  in  cutting  sheets  of  India- 
rubber  and  like  materials  into  strips 
or  threads,  and  in  machinery  or 
apparatus  for  the  purpose. 

657.  Robert  Mushet,  of  Cheltenham, 
impts.  in  the  manufacture  of  steel 
and  homogeneous  iron. 

658.  Emile  Carchon,  of  Parts,  impd. 
system  of  closing  spatter  dashes; 
applicable  also  to  boxes,  porte-mon- 
naies,  and  other  similar  articles. 

2  s 
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G69.  Williftm  Clark,  of  Chancery-Uioe, 
impts.  in  revolving  fire-arms, — ^aeom- 
munication. 

660.  Joseph  Tfaomat  Harris,  of  BriatoU 
impd.  iron  doors,  especially  adapted 
for  use  in  ordinary  buildings. 

661 .  William  Henry  James,  of  the  Old 
Kent-road,  impts.  in  carriage  ways, 
and  in  carriages  for  the  same. 

662.  Rowland  George  Fisher,  of 
Great  George-street,  Westminster, 
impts.  in  rolls  for  connecting  sheets 
of  zinc  and  other  metals  employed 
for  covering  roofs  and  other  enelo  • 
lores. 

663.  William  John  Doming,  of  Man- 
chester, impts.  in  the  method  of 
securing  the  extremities  of  bands  or 
hoop^  uiie<l  in  packing  hales,  and  in 
the  means  employed  for  such  pur* 
pose. — a  commnnication. 

664.  William  Hcnrv  Hudson,  of  Here- 
ford.  impd.  burglary  alarum. 

665.  William  Daniel  Allen,  of  Sheffield, 
impts.  in  the  manufacture  of  railway 
wheel  tyres,  and  in  the  implements 
or  tools  employed  in  such  manufac- 
ture. 

e66.  Joseph  Cliff,  of  Wort]ey>  near 
Leeds,  tmpt.  in  the  construction  of 
hot  air  stoves  for  blast  furnaces. 

667.  Edmund  Leahy,  of  Cardington- 
street,  Middlesex,  impts.  in  the 
strengthening  and  ornamenting  of 
collapsible  or  soft  metal  tubes. 

668.  George  Frederick  Ansell,  of  Ber- 
nard-street, Russell-square,  impd. 
mode  of,  and  apparatus  fur,  ascertain- 
ing and  indicating  the  presence  of 
explosive  gases. 

669.  Victor  Delperdange,  of  Brussels, 
impd.  method  of  connecting  together 
tubes  or  pipes  used  for  conveying 
gas  and  water,  and  for  other  pur- 
poses. 

The  above  bear  date  March  9th, 

670.  Joseph  Freeman,  E<lward  Grace 
Freeman,  and  Charles  Henry  Free- 
roan,  of  the  White  Lead  Works, 
Battersea,  impts.  in  the  preparation 
of  turpentines  and  variiisiies. 

672.  William  Smith,  of  Kennington, 
impts.  in  the  construction  of  fasten- 
ings or  bolts  for  window  sashes  and 
other  pur|K)ses. 

67«3.  Evan  Leigh,  of  Manchester, impts. 
in  eotton  gins. 


674.  John  Lyon  Field,  of  Upper 
Marsh,  Lambeth,  impd.  machine  for 
cutting  or  forming  the  tips  or  points 
of  candles,  and  for  other  like  pur- 
poses. 

675.  George  Wright,  of  West  Burgholt, 
near  Colchester,  impd.  agricultural 
implement. 

676.  Thomas  Startin,  of  Birmingham, 
impts.  in  Venetian  blinds  for  car- 
riages, and  which  said  impts.  are 
also  applicable  to  certain  blinds 
or  screens  for  other  purposes. 

677-  Theo<lor  Reissig,  of  Manchester, 
impts.  in  ascertaining  the  presence  of 
"  fixing"  agents  in  photographic  pro- 
ductions, in  removing  the  said  fixing 
agents  therefrom,  and  in  apparatus 
connected  therewith, — a  communica- 
tion. 

6/9.  Albert  Westhead,  of  St.  Mary  Axe, 
impts.  in  apparatus  for  enabling  the 
)iassengers  in  a  railway  train  to  com- 
municate with  the  guard. 

680.  Joseph  Samuel,  of  Pinsbnry- 
square,  and  Samuel  Millboum,  of 
Oxford-street  East,  impts.  in  ma- 
chinery for  preparing^  flax,  hemp» 
and  other  fibrous  materials  requiring 
like  treatment. 

681.  Richard  Percy  Roberts,  of  Pe- 
tersham, Surrey,  impts.  in  coating 
the  bottoms  of  iron  ships,  and  other 
surfaces,  to  prevent  oxidation,  the 
adhesion  of  marine  animals  and 
plants,  and  in  compositions  to  be 
therein  employed. 

682.  Joshua  Jones  and  Richard  Daniel 
Jones,  both  of  Chalford,  Gloucester- 
shire, impts.  in  apparatus  used  for 
bending  the  ends  of  walking  sticks 
and  the  sticks  or  handles  of  um- 
brellas and  parasols. 

ne  above  bear  dale  March  lOth. 

683.  Pierre  Marvaud,  of  Paris,  impd. 
apparatus  for  promptly  diseonneeting 
horses  from  carriages  and  other 
vehicles. 

684.  Charles  Johnson,  of  Oxton,  near 
Birkenhead,  impd.  combined  tee- 
piece  and  valve. 

685.  Edward  Brown  Wilson  and  James 
Howden,  both  of  Glasgow,  impts.  in 
steam  boilers  and  the  furnaces  there- 
of. 

686.  Jonas  Hird,  of  Shipley,  and 
Joshua  Walker,    of   Idle,  both  in 
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Yorkshire,  impd.  luachiuery  or  appa- 
ratus for  scouring  stoues,  marbles, 
slates,  auil  bricks. 

687.  Julius  Garelly,  of  Paris,  imptl. 
inacliiue  for  cutting  button  holes. — 
a  communication, 

G90.  Thomas  Whitehead  and  Ilenry 
Walton  Whitehead,  both  of  Uolbeck, 
Leeds,  impts.  in  machinery  or  appa- 
ratus for  hackling  flax,  hemp,  or 
other  similai*  fibrous  substances. 

691.  James  Henderson,  of  New  York, 
impt^.  in  the  process  and  appanitus 
for  refrigerating  or  freezing  liquids. 

692.  Edward  Brown  Wilson,  of  Glas- 
gow, impts.  in  furnaces  and  fire- 
places. 

6^3,  James  Murdoch  Napier,  of  York- 
road,  Lambeth,  impts.  iu  wine 
glasses,  and  iu  stands  or  holders  for 
the  same. 

694.  Geoi^e  Carter,  of  Mottingham 
Lodge,  near  Eltham,  impts.  in  the 
construction  of  toast  racks. 

695.  John  Tann,  of  Walbrook,  impts. 
in  tire  and  burglar  proof  safes,  chests, 
doors,  and  iron  rooms. 

696.  Charles  Huntley,  of  Hackney 
Wickj  impts.  in  cricket,  racket,  and 
tennis  balls. 

The  above  bear  date  March  I  U/i. 

61^7.  Robert  Maitin  Roberts,  of  Dol- 
gelly,  impis.  in  apparatus  for  treat- 
ing metals  and  metallic  ores. 

698.  John  Bragg,  of  Liverpool,  impts. 
in  traps  to  prevent  the  uprising  of 
noxious  gases  in  sewers,  drains, 
sinks,  shafts,  and  other  passages  for 
foeces  and  other  matter. 

699.  James  Atkins,  of  Birmingham, 
iiitpts.  in  the  manufacture  of  metal- 
lic bedsteads,  which  impts.  are  also 
applicable  to  the  mabufacture  of 
other  metallic  articles. 

700.  Joseph  Wright,  of  Dudley,  impts. 
iu  puddling,  heating,  and  other  fur- 


701.  Robert  Marsden,  of  Sheffield, 
impts.  in  machinery  or  apparatus  for 
rolling,  shaping,  or  forging  metals. 

702.  Henry  Hill,of  Stepney  Green,impt. 
in  lecuring  safes  and  strong  rooms. 

703.  John  Webb,  of  Laurence  Pount- 
ney-Iane,  London,  impts.  in  the  ap- 
pUcation  and  utilization  of  certain 
uateriaU  suitable  for-  the  mauufac- 
ture  of  paper,— a  conimuuication. 


704.  William  Clark,  of  Chancery-huie, 
impts.  in  apparatus  for  holdius  and 
regulating  the  position  of  lamp 
shades  or  reflectors, — a  communica- 
tion. 

706.  William  Donald  Napier,  of  George- 
street,  Hanover-square,  impts.  in 
apparatus  to  facilitate  dental  opera- 
tions. 

707.  Robert  Gordon  Rattray,  of  Aber- 
deen, impts.  in  apparatus  for  supply- 
ing regulated  or  measured  quantities 
of  water  and  other  fluids. 

The  above  bear  date  March  \3th. 

708.  Francis  Augustus  Braendling,  of 
Birmingham,  impts.  in  breech-load- 
ing fire  arms,  and  in  cartridges  for 
breech-loading  fire  arms, — partly  a 
communication. 

709.  James  Deas,  of  Glasgow,  impts. 
in,  and  connected  with,  levers  for 
railway  switches  and  signals. 

710.  George  Evans,  of  Notting-hill, 
impt.  in  neels  for  boots,  shoes,  and 
other  like  articles, — a  communica- 
tion. 

711.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  breech-load- 
ing fire-arms, — a  conimuuication. 

713.  Auguste  Bertsch,  of  Paris,  impts. 
in  apparatus  for  protecting  tele- 
graphic instruments  from  injury 
from  atmospheric  or  static  elec- 
tricity. 

714.  Edmund  Dormau  Hodgson,  of 
Paper- buildings,Temple,impts.  in  the 
construction  of  safes  for  securing 
valuable  articles  from  thieves  and  fire. 

715.  Ferdinand  Henry  Warlich,  of 
Greenwich,  impts.  in  drying  and 
sorting  coals,  peat,  and  mineral  ores, 
in  separating  extraneous  matters' 
therefrom,  and  in  apparatus  used  in 
those  processes. 

716.  John  Wilkie,  of  Nottingham, 
impts.  in  the  manufacture  of  lace  or 
net  in  twist-lace  machines. 

717*  George  Tomlinson  Boustield,  of 
Loughborough  Park,  Brixton,  impts. 
in  apparatus  for  vaporising  hydro- 
carbon liquids  for  illuminating  and 
heating, — a  communication. 

719.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane,  impts.  in  securing  low  and 
uniform  temfieratures,  applicable  to 
public  and  private  buildings,  also  to 
refrigerators,  coolers,   and   fondcn- 
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sers,  and  to  ships  and  other  vessels, 
and  in  the  apparatus  employed 
therein, — a  communication. 
721.  Isham  Baggs,  of  Chancery-lane, 
impts.  in  colour  printing,  and  in  ap- 
paratus connected  therewith. 

The  above  bear  date  March  I4th, 

7*23.  William  Clark,  of  Chancery-lane, 
impts.  in  electric  piles  and  apparatus, 
— a  communication. 

724.  Thomas  Kennedy,  of  Kilmarnock, 
impts.  in  apparatus  for  smoke  vents 
or  chimneys. 

725.  Henry  Owen,  of  Leicester,  impts. 
in  the  manufacture  of  stockings  and 
other  articles  of  hosiery. 

726.  Henry  Chevob,  of  Ely-place,  Hol- 
born,  impts.  in  keyless  watches. 

727.  William£dwardNewton,ofChan- 
cerjr-lane,  impts.  in  apparatus  for 
distilling  oils  and  other  Iquids  from 
coal  and  other  substances, — a  com- 
munication. 

728.  Edward  Loysel,  of  Park-place, 
Middlesex,  impts.  in  the  construction 
of  safes  or  receptacles  for  securing 
and  protecting  valuable  property. 

729.  Asttey  Paston  Price,  of  Lincoln's- 
inn-fields,  impts.  in  obtaining  sul- 
phurous acid. 

730.  John  Frederick  Brinjes,  of  Field- 
gate-street,  Whitechapel,  impts.  in 
apparatus  for  cooling  animal  and 
other  charcoal. 

731.  Huffh  Smith,  of  St.  Stephen's- 
road,  Westboume-park,  impts.  in 
»is  engines. 

732.  Campbell  Morfit,  of  Paris,  impts. 
in  treating  and  purifying  oils  and 
fats. 

733.  George  Tomlinson  Bousfield,  of 
Loughboroueh-park,  Brixton,  impts. 
in  mail  and  despatch  bags,  and  bags 
for  other  similar  nses, — a  commu- 
nication. 

The  above  bear  date  March  \5th, 

734.  Samuel  Bagster  Bonlton,  of  Char- 
lotte-row,. Mansion-house,  impts.  in 
the  means  and  apparatus  employed 
for  treating  timber  with  antiseptic  or 
preservative  fluids;  also  applicable 
to  other  purposes. 

735.  Moritz  Meisel,  of  Gloucester-ter- 
race, Old  Brompton,  impts.  in  ma- 
chinery or  apparatus  for  thrashing 
grain  or  seed, — a  communication. 


736.  John  Ramsbottom,  of  Crewe, 
impts.  in  machinery  for  rolling  and 
shaping  metals. 

737.  James  Farrar  and  Edwin  Booths  of 
Bamstey,  Yorkshire,  impts.  in  ma- 
chinery and  apparatus  for  mining 
or  working  coal  and  other  minerals. 

738.  William  Loeder,  of  New  Broad- 
street,  impts.  in  the  permanent  way 
of  railways, — a  communication. 

739.  Joseph  Seaman,  of  Worcester, 
impt.  in  harrows,  drags,  cultivatom, 
and  other  similar  implements  to  be 
used  in  the  cultivation  of  the  soil. 

740.  Robert  Bell,  of  Carlisle,  impts. 
in  working  railway  signals,  and  in 
the  machinery  or  apparatus  con- 
nected therewith. 

741.  William  Brookes,  of  Chancery- 
lane,  impts.  in  musical  instntments, 
— a  communication. 

743.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  construc- 
tion of  steam  generators  and  evapo- 
ratorsi-^a  communication. 

The  above  bear  dale  March  \6th. 

744.  John  Standfield,  of  Thames  Bnnk- 
house,  Pinilico,  impts.  in  differential 
wheel  gearing. 

746.  Charles  Anthony  Wheeler,  of 
Swindon,  impd.  apparatus  com- 
bining a  pencil,  shield,  and  Iinlia 
rabber. 

747.  Heniy  Wethered,  of  Bristol, 
impts.  in  heating  preparatory  to,  and 
for  the  purpose  of,  hardening  or 
tempering  of  knives,  files,  tools,  and 
all  other  descriptions  of  cutlery  or 
hardware  usually  subject  to  the  pro- 
cess of  hardening  or  tempering. 

748.  Benjamin  Lawrence,  of  Coleman- 
street,  City,  impts.  in  increasing 
the  mechanical  value  of  steam  as  a 
motive  agent, — a  communication. 

749.  George  Dibley  and  Frederick 
Braby,  of  Fitzroy-works,  Euston- 
road,  impts.  in  posts  or  supports  for 
telegraph  wires,  also  applicable  to 
posts  or  supports  employed  for  other 
purposes. 

750.  James  Bnllou^h,  of  Bsxenden,  Lan- 
cashire, impts.  m  looms  for  weaving. 

751.  Jacob  Goodfellow,  of  Blackburn, 
impd.  combinations  of  direct-acting 
steam  engines,  with  single  or  double 
acting  pumps  for  pumping  water, 
air,  or  gases. 
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752.  Williain  Maurice  WUliama,  of 
West  IfaiD,  irapd.  method  of  treat- 
ing, cleantng^  or  preparing  painted 
or  other  ennras  tar|>aulin«,  an4l  dirty 
cotton  waste,  so  as  to  render  the 
same  suitable  to  be  used  for  house- 
bold  and  other  purposes  for  which 
they  may  be  applicable. 

753.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  construction 
of  bracket,  pillar,  and  suspended 
lamps  and  lanterns, — a  communica- 
tion. 

754.  William  Roberts,  of  Millwall, 
impts.  in  cocks  or  vaWes. 

The  above  bear  date  March  \7th, 

755.  James  Cookson  and  Philip  Bil- 
lington,  of  Rqsholme,  near  Man- 
clie:6ter,  impts.  in  apparatus  for 
blowing  smiths'  and  other  fires. 

756.  Thomas  Ogden,  of  Higlier 
Bronghton,  near  Manchester,  impts. 
in  lap  machines,  employed  in  pre- 
paring cotton  and  other  fibrous  sub- 
stances. 

757.  James  McGonnell,  of  Westhou^h- 
ton,  impts.  in  platform  weighmg 
machines. 

759.  Edwin  PiUittg  and  John  Haqier, 
of  Rochdale,  impts.  in  weft  stop 
motions  for  looms. 

7<)0.  James  Henry  Wathew,  of  West 
Bromwich,  impd.  machine  for  peel- 
ing or  skinning  almonds. 

761.  Joseph  Walls,  of  Manchester, 
impd.  arrangements  and  apparatus 
for  drawing  off  liquors  or  liauids 
from  casks  and  other  vessels  without 
the  aid  of  pumps. 

762.  Thomas  Kenyon,  the  younger,  of 
Manchester,  impts.  in  preparing,  fix- 
ing, and  mordanting  cloth  and  yarns. 

763.  Francis  Wise,  of  Chandos-cham- 
bers,  Adelphi,  impts.  in  mechanism 
for  attaching  buttons  to  fabrics, — a 
communication. 

764.  James  Vero,  of  Atherstone,  War- 
wickshire^impts.in  brushes  or  brooms. 

765.  James  Cochran  Stevenson,  of 
South  Shields,  impts.  in  the  prepa- 
ration of  hyposulphite  of  lime. 

766.  Owen  Robinson,  of  Kettering, 
impts.  in  sewing  machines. 

767.  Charles  William  Spark  and  Thomas 
Sprawson  Cross,  of  the  city  of  Lon- 
don, and  William  Adkins,  of  Bir- 
mingham, impts.  in  |iortablc  or  fixed 


machines  for  { the  matmfacture  of 
bricks  and  tiles,  whether  ))lain  or  for 
ornamental  purposes. 
768.  John  Howarti  Kidd  and  James 
Chadwick  Mather,  of  Manchester, 
impts.  in  floor-cloth,  and  in  machi- 
nery for  the  manufacture  of  floor- 
cloth. 

The  above  bear  date  March  18/A. 

770.  Thomas  Oliver,  of  Dalaton,  and 
Joseph  William  Musto,  of  Mile  End, 
i  mpd.  top  or  mouthpiece  for  cigars 
or  cheroots. 

77 1  •  Joliann  Tobias  Romminger,  of 
Dresden,  impts.  in  apparatus  for 
generatingsteani,— acommunication. 

772.  John  Thomas  Cook  and  John 
Thomas  Cook,  the  younger,  of  Bir- 
mingham, impts.  in  breech-loading 
fire-arms. 

773.  Matthew  Eley,  of  Laurence-lane, 
Cheapside,  impts.  in  gentlemen's 
scarfs. 

774.  Isidor  Philippsthal,  of  Berlin, 
impts.  in  the  nmnufacture  of  yarn, 
so  as  to  render  the  same  applicable  as 
a  substitute  for  woollen  yarn  for 
manufacturing  into  slmwlsund  other 
textile  fabrics. 

775.  Arthur  Giraud  Browning,  of  Vic- 
toria-street, Westminster,  impd. 
socket  for  fencin;^  and  telegraph 
posts. 

776.  Alfred  Vincent  Newton,  of 
Chancery-lane,  impts.  in  sewing 
machinery, — a  com mun ication . 

777.  Robert  Thompson  Craw^huy  and 
Isaac  Aniston  Lewis,  of  Cyfarthfa 
Iromvorks,  Glamorganshire,  inijits. 
in  the  manufacture  of  puddled  iron 
bars,  and  every  description  of  malle- 
able iron. 

778.  Samuel  Chatwood,  of  Bolton, 
impts.  in  locks  for  safes,  strong 
rooms,  and  other  purposes. 

779.  William Menelans,  ofDowlaisIron 
Works,  Glamorganshire,  impts.  in 
machinery  for  working  puddled  balls, 
or  blooms  of  iron  and  steel. 

780.  Alexander  Richard  Mackenzie,  of 
Manchester,  impts.  in  locomotive  en- 
gines  and  carriages  for  common 
roads  and  tramways,  and  also  for 
agricultural  and  other  purposes. 

The  above  bear  date  March  20M. 

781.  Charles  Hill  Pennycook,  of  Glas- 
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{^uw,  iiupts.  ill  constructing  gaauuie- 
ters,  tHiiks,  casks^  and  similar  vejisela. 
78'2.  James  Waterliouse  Midgley,  of 
Conooley,  Yorkshire,  impd.  means 
or  apparatus  for  lubricating  vertical 
or  diagonal  spindles  and  shafts. 

784.  Daniel  Gourley,  of  Hornsey, 
impts.  in  the  manufacture  of  boots 
and  shoes. 

785.  Charles  Fanner  and  Thomas 
Turner,  of  Birmingham,  imjpts.  in 
machinery  and  appliances  for  the 
manufacture  of  nails,  pins,  and  rivets. 

787.  William  Arthur,  of  Atherington, 
Devonshire,  impts.  in  compa^ises  or 
apparatus  for  registering  the  course 
steered  by  a  vessel  during  any  given 
period. 

788.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  the  prepara- 
tion of  hydrated  oxide  of  chromium, 
—a  communication. 

789.  \Yiiliam  Clark,  of  Chancery-lane, 
impts.  in  apparatus  for  cutting 
pasteboard  aud  other  like  boards, — 
a  communication. 

7iK).  Richard  Jordan  Qatling,  of  India- 
napolis, U.S.A.,  impts.  in  fire  arms. 
7.91.  James  Smith,  of  Seaforth,  near 
Liverpool,  and  Sydnev  Arthur  Chease, 
of  Egremont,  Cheshire,   impd.  ar- 
rangement of  valves  and  other  ap- 
{diances  for  a  new  description  of 
lydraulic   engine  for  raising   water 
and  other  fluids  above  their  commou 
level,  the  fluids  so  raised  to  be  used 
as  a  motive  power. 
71^2.     William  Berry,  of  Willow-place, 
Stamford-hill,  apparatus  for  cutting 
bread,  or  bread  and  buttt*.r. 
793.  Bernard  James  Webber,  of  New- 
ton Abbot,  impts.  in  machinery  for 
thrashing  and  rubbing  barley  and 
other  grain. 
The  above  bear  date  March  2\gL 

71^4.  Hiram  Smith  Jacobs,  of  Portlaml, 
Oregon,  U.S.A.,  impd.  machine  for 
dressing  and  rounding  the  inner  sur- 
faces of  felloes, 

795.  George  Farmer,  of  Old-street, 
impts.  in  machinery  for  cutting, 
uunching,  raising,  shaping,  or  draw- 
ing through  sheet  metal  by  means  of 
tools  and  dies. 

796.  William  Mattieu  Williams,  of  The 
Celyn  Caergwrle,  near  Wrexham, 
impts.  in  apparatus  for  the  distilla- 


tion of  coal  and  peat,  aud  auch 
other  substances  as  are  or  may  be 
used  for  the  manufacture  of  solid 
and  liquid  volatile  hydro-carbons,  or 
for  the  manufacture  of  the  said 
hydro-carbons  and  coke. 

797.  Harold  Potter,  of  Manchester, 
impts.  in  treating  the  waste  liquors 
obtained  in  bleaching  certain  vege- 
table substances. 

798.  William  Lane,  of  Old  Kent-road, 
impd.  mechanism  or  apparatus  for 
propelling  carriages  and  other  road 
vehicles  by  hand  power. 

799.  William  Juby  Coleman,  of  Bury 
St.  Edmunds,  impd.  composition  for 
clarifying  and  fining  beer  and  other 
fermented  liquors. 

800.  Alfred  Pierre  Tronchon,  of  Paris, 
impts.  in  the  construction  of  tire- 
arms,  and  in  cartridges  for  the  same. 

801.  William  Clarke,  of  Nottingham,, 
impts.  in  the  manufacture  of  nibrica 
in  lace  machinery. 

802.  Valentine  Baker,  of  Cahir,  Tip- 
perary,  impts.  in  obtaining  motive 
power.    • 

803.  John  James  Carter,  of  Welling- 
ton-road, Holloway,  impts.  in  the 
manufacture  of  jewellery  cases,  and 
other  similar  cases. 

805.  James  Wright,  of  St.  Paul's-eits- 
eent,  Middlesex,  impt^s.  in  the  .pro- 
cess of  preparing  kaolin  or  china 
clay,  and  other  cuys  for  |K>tters'  use, 
and  for  expelling  water  from  other 
earthy  deposits, — a  communication. 

806.  Morgan  Morgans,  of  Brendon- 
hills,  Somersetshire,  impts.  in  the 
manufacture  and  refining  of  iron  and 
steel. 

807.  Richard  Archibald  Broomau,  of 
Fleet-street,  impts.  in  engraving  on 
metal, — a  communication. 

808.  George  Edmund  Donisthorpe,  of 
Leeds,  impts.  in  apparatus  for  wash- 
ing wool,  hair,  and  other  fibre. 

809.  William  Morrant  Baker,  of  Fur- 
uivalVinn,  impts..  in  Argand  gas 
burners. 

The  above  bear  date  March  22nd. 

810.  James  Macaulay  and  Robert 
Watson,  of  Paisley,  impts.  in  weav- 
ing ornamental  fabrics. 

812.  Edward  Field  and  Francis  Wise, 
of  Chandos  -  chambers,  Adelphi, 
impts.  in    machinery  or  apparatus 
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for  feeding  paper  to  printing  ma- 
chines, and  for  taking  off  or  remov- 
ing and  piling  the  tame  after  printing. 

814.  Charles  Henry  Crowe,  of  Glou- 
cester-road, Regent's'iiark,  impts.  in 
stoppers  for  bottles,  jars,  or  other 
vessels,  the  same  being  applicable  to 
flre-arms  and  ordnance. 

815.  Duncan  Mackenzie,  of  Graham- 
road,  Dalston,  im))ts.  in  machinery 
and  apparatus  for  indicating,  select- 
ing, and  reading  in  such  cords  of 
designs  or  patterns  as  are  transferred 
and  perforated  on  cards,  papers,  or 
their  substitutes,  and  for  reproducing 
and  repeating  duplicates  of  such 
operations  on  sueli  materials  for 
jacouard  machines. 

816.  Louis  Augustus  Leins,  of  Buck- 
lersbury,  impd.  apparatus  for  secur- 
ing the  frame  carrymg  the  fittings  in 
travelling  bags. 

817.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  treating  fats 
and  fatty  matters  for  the  manufac- 
ture of  candles,— a  communication. 

820.  Henry    Oakes,    of     Wakefield, 


impts.  in  worsted,  carding,  and 
preparing  maehinery. 
821.  Joseph  Lees,  of  Norwich,  and 
Moses  Mellor,  of  Nottingham, 
impts.  in  machinery  or  apparatus 
employed  in  the  manufacture  of 
cloth  and  other  fabrics. 

824.  George  Henry  Castree  and  John 
Alfred  Castree,  of  Manchester,  impts. 
in  looms  for  weaving. 

825.  Robert  Tidman,  of  Jermyn-street, 
impts.  in  machinery  or  apparatus  for 
paying-out  and  for  raising  electric 
telegraph  cables  in  deep  waters. 

826.  James  Chfford  Morgan,  of  Rotlier- 
ham,  impts.  in  stoves  or  fire-places, 
ash  pans,  and  fenders. 

827.  Matthew  Piers  Watt  Boulton,  of 
Tew  Park,  Oxfordshire,  impts.  in 
obtaining  motive  power  from  aeri- 
form fluids  and  from  liquids. 

The  above  bear  date  March  23r(/. 

829.  Charles  Bevan,  of  Margaret-street, 
Cavendish -square,  impts.  in    cabin 
furniture  for  ships  and  other  vessels. 
The  above  bear  date  March  24  M. 
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2345.  W.  Carter.  2407. 

2349.  W.  Greener.  2410. 

2362.  J.  T.  Stroud.  2414. 

2853.  R.  Hatteralev.  2415. 

2854.  G.  P.  Wheeler.  2417. 
2357.  W.  Scott.  2418. 

2363.  Joseph  Hill.  2422. 

2367.  H.  C.  Symons.  2423. 

2368.  W.  H.  Orth.  2428. 

2369.  G.  B.  Comiah.  2432. 

2370.  R.  A.  Brooman.  2438. 
2373.  K.  H.  Lane.  2440. 
2375.  Jas.  Lister.  2441. 
2378.  G.  Davies.  2446. 
2380.  W.  Whitehead.  2449. 
2384.  F.  and  W.  Weems.  2456. 

H.  A.  O.  Mackenzie.  2458. 

G.  W.  Allen.  2465. 

8.  Alley.  2467. 

2399.  Q.  Alliz.  2470. 

2400.  R.  A.  Brooman.  2471. 

2401.  G.  Undflley.  8473. 

2402.  G.  H.  Harringfon,  H.  Hewetson,     2481. 

and  F.  Y.  Hewetson.  2488. 


A.  A.  Ctoll. 

W.  H.  Graveley. 

W.  £.  Newton. 

W.  Ckrk. 

J.  S.  Grimshaw. 

Peter  Winton. 

J.  H.  Johnson. 

F.  N.  Gisborne. 

R.  A.  Brooman. 

Richard  Laming. 

T.  A.  Swinburne. 

Thomas  Dobson. 

Alexander  Monro. 

H.  A.  Bonneville. 

J.  O.  Communa. 

Frederick  Tolhanscn. 

Thomas  Turner,  Jun. 

P.  A.  leComtede  Fontaiuemoreau. 

J.  P.  Turner. 

W.  CUrk. 

George  Davies. 

C.  Chapman. 

H.  S.  Coleman  &  A.  G.  £.  Morton. 

B.  M.  Hands. 
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2484.  J.  Q.  Beckton. 
2467.  John  CasselL 
2492.  James  Webster. 

2494.  E.  H.  Hnch  and  F.  Windhausen. 

2495.  T.  Lambert  and  H.  C.  Soper. 

2497.  J.  I.  Vanghan. 

2498.  B.  H.  Jones. 

2500.  W.  Gilbert,  E.  CJooper,  and  G.  R. 

Webster. 

2501.  G.  H.  Beay. 

2502.  Thomas  Adams  and  G.  J.  Parson. 

2503.  J.  W.  Nottingham. 

2508.  W.  B.  Haigh  and  S.  Barlow. 

2510.  Frederick  Wilkins. 

2511.  Johannes  Moller. 
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No.  CXXYI.  (NEW  SERIES],  Juan  Ist,  1865. 


COAL:     THE    MANNER    OP    ASCEETAININa 

ITS    HEATINa    POWER. 

Abticls  IV. 

With  ereiy  shipment  of  coals  at  Newcastle,  it  is  customary  for  the 
fitter  to  make  a  dedaration  to  the  effect  that  the  article  then  shipped 
is  **  fresh  wrought  '*  from  the  mine :  a  tacit  acknowledgment  on  his 
part  that  the  coal  is  supposed,  in  some  way  or  other,  to  deteriorate  hy 
keeping.  Nor  is  this  supposition  the  result  of  mere  prejudice,  for  it 
is  an  established  fact,  although,  like  many  other  facts,  it  is  far  too 
little  known  and  appreciated  by  the  public  at  large.  Goal  of  e^ery 
description  deteriorates  by  being  kept  in  contact  with  the  air,  and 
some  kinds  suffer  much  more  rapidly  than  others ;  but  all  are  liable  to 
damage  from  two  causes,  that  might  not  inaptly  be  called  the  *'  dry  *' 
and  the  ^  wet  rot.*'  Thus,  when  coal  is  exposed  to  the  air,  its  surfilce, 
and  to  a  certain  extent  its  substance,  becomes  oxidized,  by  which  it 
gains  in  weight,  but  loses  in  calorific  yalue ;  in  fact,  we  might  say  that 
a  part  of  it  is  burnt,  but  not  remoyed :  this  is  the  "  dry  rot."  Then, 
again,  when  coal  in  large  heaps  or  masses  is  moistened,  it  undergoes  a 
sort  of  fermentation  or  heating,  which  expels  a  portion  of  the  hydrogen, 
and  oxidizes  a  part  of  the  remainder,  so  as  very  much  to  diminish  the 
heating  power  of  the  coal :  this  is  the  '^  wet  rot."  Upon  some  yarietiea 
of  coal  these  changes  are  extremely  slow,  whilst  upon  others  they 
take  place  with  great  rapidity,  and,  to  an  extent  that  may  well  be 
regarded  as  very  serious  in  a  pecuniary  point  of  view.  The  fact  itself^ 
however,  appears  to  be  altogether  ignored  by  our  governmental 
authorities,  for  it  is  never  once  alluded  to  in  any  of  our  "  blue-book 
reports  "  upon  fuel ;  and  it  unfortunately  happens  that  there  are  no 
physical  or  external  indications  in  the  appearance  of  the  several 
descriptions  of  coal  by  which  we  might,  upon  inspection,  form  an 
VOL.  xxr.  2  T 
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opinion  of  the  keeping  quality  of  any  particular  sample.  We  ourselves 
have  made  many  experiments  upon  this  deterioration,  and  are  therefore 
able  to  say,  that  generally  speaking  the  heating  power  of  dry  coal  is 
diminished  in  the  ratio  of  13  to  12  by  a  six  months'  exposure  to  the 
air  and  the  ordinary  action  of  daylight ;  but  when  the  coal  is 
moistened,  the  loss  becomes  much  greater,  and  even  this  is  evidently 
increased  if  the  bulk  of  the  material  is  very  large,  so  that  in  such  a 
case  the  coal  seems  gradually  to  be  converted  into  mere  lignite,  at  the 
expense  of  nearly  one-half  of  its  calorific  value.  That  a  list  of  the 
different  kinds  of  coal,  with  a  weltauthenticated  table  of  their  de- 
teriorating quality,  would  be  a  great  boon  to  tke  coal-consuming 
public,  needs  no  argument  at  our  hands.  The  practice  of  the  coal- 
fitters  at  Newcastle  is  a  sufficient  proof  of  the  importance  and  neces- 
sity for  some  such  guide,  and  there  we  leave  it. 

Having  thus  disposed  of  the  history  of  coal,  of  its  origin  or  produc- 
tion, of  its  ultimate  analysis,  and  of  its  elementary  composition,  we 
now  approach  the  really  practical  bearing  of  our  inquiry — 

The  Hsatino  Power  of  Coal. 

If  the  heating  power  of  coal  could  be  deduced  from  a  knowledge  of 
its  constituent  parts,  then  an  elementary  analysis  would  become  prac- 
tically useful,  although  such  a  mode  of  determining  the  value  of  coal 
would  still  possess  this  disadvantage — that  the  power  of  ascertaining 
such  value  must  rest  in  the  hands  of  a  very  few  skilled  experimental- 
ists. But  a  knowledge  of  the  composition  of  coal  will  not  enable  us  to 
infer  its  calorific  quality.  Nor  need  we  be  surprised  at  this.  When 
carbon  and  gaseous  hydrogen  unite  together  to  become  solid,  it  is  clear 
that  the  latent  heat  of  the  gaseous  hydrogen  must  be  set  at  liberty  and 
lost ;  consequently,  a  solid  compound  of  carbon  and  hydrogen  being 
burnt,  will  always  evolve  just  so  much  less  heat  than  the  same  sub- 
stances disunited,  as  is  requisite  to  convert  the  hydrogen  from  a  solid 
into  a  gaseous  form ;  and  that  the  beat  required  for  this  conversion 
must  be  very  great,  is  proved  by  the  high  continuous  temperature 
needed  in  the  manufacture  of  coal-gas,  during  which  operation  the 
hydrogen  of  the  coal  is,  in  effect,  converted  from  a  solid  into  a  gaseous 
condition.  Hence  the  law  of  Welter  has  proved  to  be  quite  useless  in  the 
case  of  hydrogenous  combustibles.  Convinced  of  the  truth  of  this  fact, 
though  seeminglyignorantof  theprinciple,the  celebrated  French  chemist 
Berthier  invented  a  method  which  has  been  very  much  relied  upon  in 
Prance,  and  in  some  other  countries.  It  is  based  upon  the  power,  which 
many  inflammable  substances  possess,  of  deoxidising  the  protoxide  of  lead 
at  a  red-heat,  so  that  when  the  inflammable  substance  and  the  protoxide 
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of  lead  or  litliarge  are  heated  together  in  suitable  proportions,  a  quantity 
of  metallic  lead  is  produced,  from  the  weight  of  which  the  heating 
power  of  the  inflammable  substance  is  surmised.  But  this  process, 
applied  to  coal,  is  liable  to  two  errors: — In  the  first  place,  it  makes  no 
allowance  for  the  loat  latent  heat  of  the  hydrogen ;  and,  in  the  second 
place,  a  variable  portion  of  the  volatile  inflammable  ingredients  is 
driven  off  and  lost,  before  tbe  heat  applied  to  the  mixture  has  become 
sufficiently  strong  to  insure  the  decomposition  of  the  litharge.  The 
plan  of  Berthier  has,  therefore,  been  for  some  time  abandoned,  even  in 
France ;  whereas,  in  this  country,  no  other  method  than  a  rough  and 
extremely  inaccurate  set  of  trials,  made  in  an  invariable  kind  of  fur« 
nace,  placed  under  an  invariable  kind  of  boiler,  and  attended  to  by 
common  workmen  or  stokers,  has  been  regarded  as  worthy  of  public, 
or,  at  least,  of  governmental  confidence. 

Of  the  two  methods  here  described,  we  have  no  hesitation  in  saying 
that  the  plan  of  Berthier  is  by  far  the  best ;  for,  whatever  its  errors 
may  be,  it  seeks  at  least  to  ascertain  the  total  calorific  power  of  tbe  fuel ; 
whereas,  the  English  method  attempts  only,  by  an  extremely  arbitrary 
and  imperfect  set  of  experiments,  to  arrive  at  a  comparative  indication 
of  something  called  "the  heating  power  of  coal,"  although  by  this 
method  it  seldom  happens  that  more  than  one-half  of  the  actual  heating 
power  of  the  coal  is  ever  obtained.  This  English  plan  of  testing  coal, 
which,  by-the-bye,  has  the  approval  of  our  Admiralty,  has  been  framed 
upon  the  procrustean  system  of  practical  philosophy.  The  coal  is  made 
to  fit  the  furnace,  the  boiler,  and  the  ignorance  of  the  experimenters. 
If,  however,  the  only  disadvMitage  of  this  system  rested  upon  the  coal« 
owners,  it  might  be  tolerated ;  for,'  after  all,  it  ends  in  a  process  of  com* 
pensation,  and  what  is  unfairly  taken  from  one  coal-owner  is  unfairly 
given  to  another.  But,  meantime,  the  country  loses  a  great  deal 
by  this  folly,  because  it  serves  to  arrest  tbe  idea  of  improve* 
ment  in  the  burning  of  fuel.  For  instance,  if  any  boiler-maker  or 
furnace-improver  finds  that  with  a  certain  kind  of  coal  he  can  boil 
off  water — equal  say  to  8  times  the  weight  of  the  coal — ^and  referring  to 
the  Admiralty  data  he  sees  that  tbis  is  the  Admiralty  value  of  the  coal, 
all  idea  of  improvement  vanishes ;  he  is  satisfied  that  he  has  reached  the 
*'  ultra  thule"  of  calorific  power.  Did  he,  however,  know  that  only  the 
half  of  that  power  had  been  utilised,  a  disposition  would  arise  to  dis- 
cover a  method  of  combustion  better  adapted  to  secure  an  increased 
effect.  Hence,  the  plan  of  Berthier  is  better,  for  its  object  is  the  true 
one,  though  it  fails  to  reach  this  object. 

That  a  knowledge  of  the  total  heating  power  is  indispensably  necesf 
sary  to  those  who  are  in  search  of  improvements  in  the  economy  of 
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fuel,  needs  ao  demonBtration ;  for  who  can  doubt  that  ererj  manufac^ 
turer  ought  to  know  the  quantity  of  pure  goods  existing  in  the  raw 
material  he  employs  ?  Imagine,  for  example,  a  copper  smelter  igno* 
rant  of  the  amount  of  pure  copper  in  the  crude  ore  which  he  casts 
into  his  furnace!  Yet  this  is  the  condition  of  the  public  mind  in  regard 
to  the  consumption  of  fuel;  and  until  this  benighted  condition  is 
removed,  the  whole  intellectual  force  of  the  kingdom  cannot  be  said  to 
have  been  employed  upon  this  thoroughly  national  question.  At  pre- 
sent, it  is  impossible  for  any  inventor  to  know  when  he  has  reached,  or 
hew  far  he  is  distant  from,  perfection  in  the  burning  of  coal ;  conse- 
quently, it  is  impossible  for  him  to  determine  the  particular  kind  of 
furnace,  and  the  peculiar  arrangements  in  the  boiler,  needed  for  the 
different  varieties  of  coal.  He  must  toil  on  in  the  dark,  or,  as  the 
French  say,  ''tfttonner,*'  to  get  an  improvement;  and  when  he  has 
got  one,  he  may  not  be  able  to  find  out  whether  it  arises  from  an 
improvement  in  the  furnace,  or  in  the  setting  of  the  boiler,  or  in  the 
draught  of  the  chimney,  or  in  all  three,  or  in  only  two  of  these  com- 
bined. If,  therefore,  he  ventures  to  take  out  a  patent  for  his  invention, 
the  odds  are  that  his  specification  is  defective. 

With  a  view  to  remedy  this  long-existing  evil,  we  made  a  most 
elaborate  set  of  experiments,  in  the  years  1850  and  51,  upon  the  heat 
given  out  during  the  combustion  of  different  kinds  of  coal  in  pure 
oxygen  gas.  The  results  of  this  labour  may  be  found  in  Dr.  Ure*8 
*'  Dictionary  of  the  Arts,"  Ac.,  YoL  I.,  page  824,  and  are  singularly  cor* 
rect,  considering  the  great  difficulty  of  the  process  employed.  But 
this  very  difficulty  has  formed  an  impediment  to  the  extension  of  the 
knowledge  thus  furnished  to  the  community ;  for-the  process  is  quite 
beyond  the  range  of  the  ordinary  workman,  and  cannot  therefore  be 
verified  at  the  hands  of  the  million:  it  cannot,  in  short,  be  regarded  as 
anything  but  a  chemical  experiment.  PuUy  impressed,  then,  with 
the  national  importance  of  a  diseotery  which  would  enable  the  public 
at  large  to  determine  the  value  of  coal,  we  have  invented  a  method 
which  answers  all  the  requirements  of  the  case,  and  may  be  relied  upon 
with  the  utmost  safety.  Its  results  have  been  verified  by  a  vast  number 
of  practical  experiments,  made  not  only  in  this  country,  but  also  in  Bel* 
gium,  France,  and  the  United  States  of  America.  Consequently,  we  are 
able  to  offer  it  for  general  adoption,  with* the  greatest  confidence,  not 
merely  from  the  demonstrated  accuracy  of  the  process,  but  because 
this  is  BO  simple  and  easy  of  execution  as  to  create  no  impediment 
whatever  to  its  practical  employment :  a  recommendation  that,  in  our 
opinion,  is  of  the  highest  importance  towards  the  solution  of  any  ques- 
tion bearing  upon  the  manufacturing  interests  of  society,  where  the 
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meaofl  of  obtAiuing  an  actual  knowledge  of  a  fact  are  vasiiy  preferable 
to  the  insecure  belief  in  a  scientific  assertion. 

In  adapting  the  apparatus,  which  we  are  now  about  to  describe,  to 
its  use,  it  was  found  necessai^  to  determine  what  is  called  the  *'  latent 
heat  of  steam,"  that  is  to  say,  the  amount  of  heat  required  to  con^ 
▼ert  any  giren  quantity  of  boiling  water  into  steam.     Upon  this  point 
considerable  diversity  exists  in  the  calculations  of  scientific  men. 
Thus,  Watt  fixed  the  latent  heat  of  steam  at  943  ;  Despretz  at  956 ; 
lire  between  966  and  990 ;  Clement  and  Besormes  at  990  ;  and  others 
even  still  higher.    Perplexed  by  this  undecided  state  of  the  subject, 
we  made  more  than  200  experiments,  to  determine  for  ourselves  the 
latent  heat  of  steam,  and  have  selected  967  as  the  number  best  suited 
to  our  present  wants.     Our  apparatus  for  testing  the  heating  power 
of  coal   is  shown,  in  vertical  section,  in  the  accompanying  cut.     It 
consists  essentially  of  but  three  pieces,  so  far  as  novelty  in  construc- 
tion is  concerned,  for  all  the  other 
parts  may  be  bought,  ready  made,  at 
any  philosophical  instrument  maker's. 
The  three  pieces  are  named  according 
to  their  use :  fiirst,  the  stand ;  second, 
the  furnace;  and  third,  the  holder. 
The  first  is  a  heavy  circular  plate  of 
.  copper  ▲,  provided  with  three  catches 
0,  0,  by  which  the  holder  is  attached 
to  it ;  the  second  is  a  small  cylinder 
«  of  copper  B,  closed  at  one  end  only, 

and   capable  of  holding  about  850 
grains  of  water;  the  third  is  a  large, 
hollow  cylinder  c,  made  of  thin  sheet 
copper,  and  closed  at  one  end,  where 
it  is  furnished  with  a  small  tube  d, 
having  a  stop*cock  E;  this  tube,  at 
its  opening  into  the  cylinder,  being 
covered  by  a  small  arch  of  sheet  copper 
<?,  so  as  to  secure  the  tube  from  ob- 
struction.   The  bottom,  or  open  end 
of  the  hollow  cylinder  o,  is  provided 
with  a  flange,  in  which  notches  are  formed,  corresponding  to  the 
catches  on  the  holder,  to  enable  the  flange  to  be  inserted  below 
the  catches.     Immediately  above  the  flange  the  cylinder  is  pierced 
with  a  ring  of  small  holes,  for  the  escape  of  the  gaseous  products 
of  the  furnace.     The  whole  of  the  three  pieces,  when  joined  to- 
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gether,  changed  with  coal,  and  lighted,  may  be  looked  upon  as  a 
mali,  enclosed  fire-place  or  fiimace ;  and  in  this  condition  it  is  placed 
under  eali  water  in  a  suitable  vessel  f,  bo  that  all  the  heat  generated 
is  absorbed  bj  the  water,  and  can  be  measured.  But  the  quantity  of 
this  cold  water  is  so  arranged  as  to  be  proportional,  not  only  to  the 
amount  of  coal  consumed,  but  also  to  the  kind  of  thermometer  used 
in  this  country — that  is  to  say,  to  Fahrenheit's  scale.  We  will  now 
explain  this  arrangement,  upon  the  supposition  that  the  latent  heat  of 
steam  is  967.  If  any  given  quantity  of  water  contained  in  an  open 
vessel  were  put  upon  a  white-hot  metallic  plate,  th^  heat  of  which  waa 
kept  uniform,  then  the  heat  from  the  plate  would  pass  into  the  water, 
and  ultimately  cause  it  to  boil,  and  evaporate  in  the  form  of  steam. 
Let  us  suppose,  then,  that  the  temperature  of  the  water,  at  the  com« 
mencement  of  this  experiment,  was  62**,  and  that  it  required  150 
seconds  of  time  for  the  heat  from  the  white-hot  plate  to  cause  tha 
water  to  boil,  or  to  reach  the  212th  degree  of  Fahrenheit,  then  it  is 
clear  that  the  water  has  gained  160  degrees  of  heat  in  150  seconds ;  or, 
in  other  words,  that  the  heat  given  off  by  the  white-hot  plate  is  at  the 
rate  of  one  degree  for  every  second.  But  if  now  we  watch  the  time 
required  to  evaporate  the  whole  of  this  boiling  water,  we  shall  find 
that  it  takes  967  seconds :  that,  in  fact,  the  boiling  water  has  been 
converted  into  steam  by  absorbing  967  degrees  of  heat.  If,  therefore, 
we  take  one  grain  of  coal,  and  burn  it  in  a  vessel  containing  987 
grains  of  water,  and  we  find  that  the  heat  of  this  water  has  been  in- 
creased one  degree,  it  is  obvious  that  this  one  grain  of  coal  must  have 
given  off  967  degrees  of  heat ;  or  that  in  burning  it  would  boil  off  its 
own  weight — ^that  is,  one  grain  of  water.  If,  however,  the  water  has 
become  two  degrees  hotter,  then  the  coal  must  have  evolved  sufficient 
heat  to  boil  off  two  grains  of  water,  and  so  on  pari  pas9u ;  the  number 
of  degrees  of  heat  imparted  to  the  water  indicating  in  all  cases  the 
number  of  grains  of  water  which  this  one  grain  of  coal  would  boil  off, 
or  in  other  words  the  heating  power  of  the  coal,  whether  in  grains,  or 
pounds,  or  tons. 

But  as  the  weighing  of  a  single  grain  of  cosl  would  require  a  very 
delicate  balance,  and  any  loss  or  inaccuracy  in  its  treatment  would 
lead  to  great  errors  in  the  subsequent  calculations,  we  have  chosen  to 
operate  upon  30  grains  of  coal,  and  consequently  to  employ  30  times 
967,  or  29,010  grains  of  water  as  the  quantity  in  which  to  immerse  our 
apparatus  during  the  burning  of  the  coal,  so  that  every  degree  of  heat 
communicated  to  this  water  indicates  the  evaporative  power  of  the 
coal  in  proportionate  quantities,  whether  grains,  pounds,  or  tons. 
Thus  it  must  now  be  apparent  that  our  process  amounts  to  no  more 
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than  the  simple  burning  of  fuel  in  a  kind  of  diving-bell,  so  ccmtrived 
as  to  cause  the  products  of  combustion  to  pass  through  certain  small 
holes,  like  those  in  Davy's  safety  lamp,  by  which  the  heat  is  abstracted 
from  the  gaseous  matters,  and,  in  the  case  of  our  apparatus,  transferred 
to  a  given  quantity  of  water,  where  it  is  afterwards  measured.  The 
combustion  of  the  fuel  in  the  diving  bell  is  brought  about  by  mixing 
it  previously  with  an  amount  of  chlorate  of  potash  sufficient  to  yield 
the  oxygen  required  to  consume  the  fuel,  just  as  in  ordinary  cases  the 
atmosphere  furnishes  the  oxygen  needed  for  our  fires  and  furnaces. 
To  complete  our  apparatus  we  must,  however,  provide  a  tall  glasa 
vessel,  about  18  inches  in  height  and  4  inches  in  diameter ;  a  thermo- 
meter, ranging  from  about  82^  to  120^  Fahr. ;  a  pair  of  scales  and 
weights ;  and,  lastly,  a  small  cast-iron  mortar,  in  which  to  mix  the  fuel 
and  other  combustible  ingredients.  The  glass  vessel  should  have  a 
mark  put  upon  it,  at  the  point  or  water-line,  made  when  29,010  graina 
of  pure  water  of  the  temperature  of  60^  are  placed  in  it,  for,  by 
this  mark,  we  shall  afterwards  be  enabled  easily  to  charge  the  vessel 
with  water;  and  if  we  pour  off  this  water,  and  warm  it  to  100^, 
then  return  it  back  into  the  glass  vessel  Containing  the  furnace, 
we  shall  see,  by  means  of  the  thermometer,  how  much  heat  i» 
absorbed  by  the  glass  and  copper  vessels,  because  this  absorption  of 
heat  must  be  allowed  for,  and  added  to  the  results  obtained  by  experi- 
ment. This  allowance  is  generally  from  10  to  14  per  cent.  With 
regard  to  the  scales  and  weights,  it  is  requisite  only  that  the  scales 
may  indicate  or  turn  with  one-tenth  of  a  grain,  and  that  the  weights 
may  be  from  1  to  500  grains :  the  cast-iron  mortar  may  be  of  a  size  to 
hold  one  pint  of  water.  GRie  thermometer  might  very  conveniently 
be  made  of  a  peculiar  construction,  but  the  extravagant  price  demanded 
by  the  makers  of  these  instruments  for  even  the  slightest  change  in 
constructing  them,  renders  it  advisable  to  employ  the  common  kinds. 
We  have  made  for  our  own  use  a  thermometer  with  a  sliding  scale, 
divided  into  tenths  of  a  degree,  so  that  by  placing  the  zero  of  this 
scale  at  the  point  accidentally  formed  by  the  cold  water  empbyed  at 
the  time,  we  can  read  off,  after  the  combustion  of  the  coal,  its  experi- 
mental heating  power  in  pounds  and  tenths  of  a  pound.  But  to  do 
this  with  a  common  thermometer  we  must  notice,  first,  the  temperature 
of  the  water,  which  may  be,  say  58^ ;  then,  after  the  combustion, 
again  notice  the  temperature  of  the  water,  which  may  be,  say  71  ^^ ; 
the  difference  of  these,  or  18^,  is  in  that  case  the  heating  power  of  the 
coal  by  experiment,  to  which,  if  we  then  add,  say  10  per  cent.,  for  the 
heat  absorbed  by  the  glass  and  copper  vessels,  we  have  14'85  as  the 
number  of  pounds  of  water  which  one   pound  of  this  coal  would 
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evaporate ;  or,  in  other  words,  14'85  is  the  total  heating  power  of  the 
coal  in  question. 

To  insure  the  satisfactory  testing  of  a  sample  of  coal  or  other  com- 
bustible matter,  we  b^n  by  making  up  a  quantity  of  *'  chlorate  mix« 
ture,"  or,  speaking  less  technically,  the  saline  mixture  by  which 
oxygen  is  supplied  to  the  combustible  body  under  examination.  This 
mixture  is  compo9ed  of  three  parts  by  weight  of  chlorate  of  potash, 
and  one  part  of  nitrate  of  potash,  both  mixed  together,  and  reduced  to 
an  impalpable  powder,  which  powder  must  be  kept  in  a  stoppered 
bottle  to  prerent  its  admixture  with  dust  and  other  fuliginous  sub- 
stances. Thus  provided,  we  take  about  three  pounds  of  the  coal  to  be 
tested,  and  reduce  these  to  the  condition  of  a  coarse  powder  like  sea- 
sand,  from  which  we  abstract  about  one  hundred  grains,  and  pulverise 
this  in  the  mortar  until  it  is  so  finely  divided  that  the  partidee  begin 
to  adhere  together  as  if  tiiey  were  moist.  This  condition  is  readily 
comprehended  after  a  little  practice,  and  forms  an  excellent  indication 
of  thorough  subdivision.  From  the  one  hundred  grains  of  coal  thus 
powdered,  we  must  now  weigh  out  thirty  grains,  and  carefully  incor- 
porate these  with  three  hundred  grains  of  the  chlorate  mixture ;  the 
whole  must  then  be  put  into  the  furnace  and  compressed,  so  as  to  form 
a  solid  mass,  and  a  hole  must  be  made  through  the  centre  of  this  mass 
to  the  bottom,  by  means  of  a  pointed  rod  or  wire.  The  object  of  this 
hole  is  to  induce  the  combustion  to  proceed  from  the  centre  to  the  cir« 
cumference  of  the  masss,  so  as  not  to  make  the  furnace  red  hot  and 
cause  a  too  rapid  combustion,  or  the  projection  of  part  of  the  mass  in 
an  nnbumt  state.  In  the  upper  part  of  the  hole  just  mentioned,  a 
small  fusee  is  to  be  fixed.  This  fusee  is  made  by  immersing  common 
cotton  cord  in  a  saturated  solution  of  nitrate  of  lead,  and  then  drying 
the  cord,  of  which  a  piece,  about  one  inch  in  length,  is  to  be  fixed,  as 
above  stated,  so  that  three-fourths  of  it  may  project  from  tiie  mixture 
of  coal  and  chlorate.  Thus  prepared,  the  furnace  is  charged  and  ready 
for  use.  We  now  fill  the  glass  vessel  with  cold  water,  to  the  point 
marked  upon  it,  and  carefully  notice  the  temperature  of  this  water. 
At  the  same  time  we  place  the  furnace  upon  the  stand,  and,  having 
lighted  the  fusee,  cover  this  ¥rith  the  holder,  and  secure  the  whole 
quickly  by  the  catches;  after  which,  the  stop-cock  being  dosed,  we  im- 
merse the  holder  in  the  water,  and  there  leave  it.  In  the  course  of 
about  half-a-minute  combustion  begins,  and  a  dense  white  smoke  bub- 
bles rapidly  from  the  small  holes  in  the  holder  through  the  cold  water. 
When  this  ceases,  the  stop-cock  must  be  opened  and  the  holder  moved 
about  in  the  water,  so  as  to  insure  complete  admixture.  The  tempera- 
ture of  the  water  must  then  be  again  carefully  taken,  and  the  two  re- 
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Bxilts  compared  together,  as  already  explained,  the  difference  being  the 
experimental  heating  power  of  the  coal.  In  this  description,  we  have 
given  ten  times  the  weight  of  the  coal,  or  three  hundred  grains,  as  the 
proper  quantity  of  chlorate  mixture,  and  such  a  quantity  is  the  amount 
needed  for  all  our  ordinary  kinds  of  coal.  But  it  is  evident  that  this 
quantity  mUst  be  in  some  degree  proportioned  to  the  nature  of  the 
combustible  body  under  examination,  and,  therefore,  no  fixed  propor- 
tion can  be  given :  thus,  with  lignite,  two  hundred  grains  are  amply 
sufficient ;  whereas,  with  New  Brunswick  Albertite,  three  hundred  and 
fifty  grains  are  needed.  Under  all  circumstances,  no  black  or  uucon- 
sumed  matter  ought  to  remain  in  the  water  after  the  experiment  is 
finished,  for  this  arises  either  from  a  deficiency  of  chlorate  mixture,  or, 
what,  more  frequently  happens,  an  imperfect  pulverisation  of  the  com- 
bustible body  and  its  non-admixture  with  the  chlorate.  The  perfect 
pulverisation  of  coke  is,  indeed,  a  remarkably  difficult  task,  and  hence 
it  is  not  easy  to  make  a  satis&ctory  experiment  upon  this  substance. 
Those  who  are  acquainted  with  the  manufacture  of  gunpowder  and  fire- 
works will  readily  appreciate  the  nature  of  this  difficulty,  and  its  im- 
portance upon  the  result. 

With  respect  to  the  heat  given  off  by  the  fusee,  we  will  merely  say, 
that  after  consuming  fifty  inches  of  this  cotton  cord  or  fusee  in  the 
holder  under  water,  no  change  could  be  seen  in  the  temperature  of  the 
water,  although  a  remarkably  delicate  thermometer  was  used  to  detect 
the  difference. 

As  a  proof  that  an  apparatus  such  as  we  have  described  might  be 
usefully  carried  by  sea-going  steamers,  we  relate  the  following  inci- 
dent : — A  very  few  years  since,  one  of  our  government  steam  vessels 
having  run  short  of  fuel,  put  into  the  Island  of  Disco,  and  there 
obtained  an  abundant  supply  of  what  was  supposed  to  be  "  canal  coal,*' 
to  which,  in  general  appearance,  it  had  some  resemblance.  The  quan- 
tity  taken  on  board  was  presumed  to  be  quite  sufficient  to  carry  the 
vessel  home  to  Woolwich,  but  it  proved  otherwise,  for  mid-way  it  was 
discovered  that  the  coal  was  burning  away  so  rapidly  that  the  steamer 
must  soon  become  short  of  fuel.  The  condition  seemed  serious  ;  but, 
fortunately,  there  were  several  casks  of  tallow  on  board,  and  this 
tdlow  was,  therefore,  prudently  mixed  with  the  fuel,  so  that  the  vessel 
reached  England  in  safety.  We  were  favoured  with  a  small  sample  of 
this  so-called  Disco  coal,  and  soon  found  that  its  heating'' power  was 
only  8-5,  or  little  more  than  one-half  the  heating  power  of  good  English 
coal ;  in  fact,  the  Disco  mineral  was  not  coal  at  all,  but  merely  lig- 
nite, and  hence  the  quantity  taken  on  board  was  vastly  too  small  for 
the  requirements  of  the  voyage.  A  single  experiment  at  Disco  would 
have  prevented  this  miscalculation. 
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Appended  is  a  list  of  the  heating  powers  of  different  kinds  of  coal 
and  other  bodies,  as  we  have  found  them :— - 

HBAnso 

Name  op  Cojli..  Powbb. 

Wigan  Canal  15*4 

Inoe  Hall  Canal      15*4 

Gloucester  Low  Delph      13'9 

Derbyshire  Coal      13-4 

Staflbrdshire  Coal 14*2 

Roabon  (North  Wales)      14*6 

Brymbo  ditto  14*5 

Anthracite  (South  Wales) 15*4 

Anthracite  (Ireland)  15*3 

Anthracite  (Scotland)        15*7 

Anthrscite  (fVance)  14*8 

Lesmahago  Canal  (Sootland)        ...  18-9 

Boghead  Canal  (ditto)       14-5 

Neath  Coal  (South  Wales) 14-9 

Somersetshire  Coal 14*2 

Coal  firom  Saxony 14*5 

Coal  from  Belgium  (1)      14-0 

Ditto    ditto    (2) 14-1 

Coal  from  North  of  France...        ...  14*0 

Qiande  Combe  Coal  (8.W.  of  France)  15*2 

n-5 

14-4 

14-7 

15  2 

17-6 

14-8 

12-8 

131 

14-4 

9-1 

12-0 

8-6 

8*8 

8-0 

7-3 
13-6 
15-1 
13-8 


HBATiaO 

Naxb  op  Coal. 

Powbb. 

Waarmonth  Deep  Fit 

... 

...  15-6 

SmeU's  Wallsend ... 

•  a. 

...  159 

Brown's  Wallsend  ... 

... 

...  15-6 

Bewick  and  Crastor's  Wallsend 

...  156 

Haaton         

... 

...  15-6 

Killingworth 

... 

...  15-2 

Qotforth       

... 

...  16-4 

Bunadon      

... 

...  16  2 

Ban  sham      *••        ... 

•  •• 

...  15  5 

West  Hartley 

... 

...  15-3 

Bataa'  Hartley 

•  •• 

...  15-3 

Hastings'  Hartley  ... 

•M 

...  15-4 

Hetton's  WalUend ... 

... 

...  160 

Lambton's  Walbend 

... 

...  15-8 

Bainton        

... 

...  15-8 

Blyth 

Plimrose  Main  Coal 

... 

...  15-6 
...  15-2 

Eden  Main 

*•• 

...  15- 1 

Pelton          

... 

...  15-2 

... 

..•  15-4 

Washington 

... 

...  15-4 

Bamsey's  Canal      ... 
Ttofield  Moor 

... 

...  14-3 

... 

...  16-3 

Pontop  (Windsor's)... 
FelUngMain 
Washmgton  Canal  ... 
Holmsi&  Coal 

... 

...  15-4 
...  15-7 

*•• 

...  150 

... 

...  15-5 

Arley  Wallsend 

... 

...  16-5 

Lawton  and  Harooasftle  Csnal 

...  14-2 

Bottling's  BUck  Bed  Coal ... 

...  14-9 

Beeston  Park  Coal  ... 

••« 

...  14-3 

Bock  Coal    

...  14-1 

West  Starelev  Coal... 
Dampton  Bed 
Woodthorpe 

...  150 

...  13-5 

...  14-1 

MortenJey 

...  14-1 

Bamsley  Coal 

...  15-5 

Elsecar  Coal 

...  140 

Coal  Ht  Heath 

...  14-6 

Untz  Newcastle  Coal 


15-3 


Marseilles  (Lijpiite) 

Coal  from  apam      

Coal  firom  North  America 

Anthracite  from  ditto        

Albertite  (New  Brunswick) 

Valparaiso  Coal 

Cos!  from  China 

Coal  from  India       

Coal  from  Australia. 

Lignite  (DeTonshire)        

Betinite  (Bovey  Tracy)     

Lignite  (Isle  of  Disco)       

Saw-dust  dried  at  300'>  Fahr.       ... 

Pun  Sugar...  ...        ...        ... 

Part  of  uie  Trunk  of  a  Tree  found 

deeply  buried  in  a  bog 

Common  Charcoal 

Pitch  from  Boghead  Canal  Coal    ... 
Coke  from  Cakmg  Coal       


Manj  of  these  Bamples  of  coal  have  been  preserved  in  stoppered 
bottles  since  the  year  1860|  and  some  of  them  even  longer  than  this : 
for  instance,  the  Bassell*8,  or  original  Wallsend  coal,  has  been  thoa 
preserved  since  the  year  1825. 

In  conclusion,  we  ¥rill  offer  a  few  remarks  upon  the  smoke-phobia. 
Those  who  object  to  coal  smoke  or  soot  because  it  is  black,  unsightly, 
and  disagreeable,  have  much  reason  for  their  objection ;  and  if  they  are 
unable  to  balance  the  annoyances  of  coal  with  its  advantages  as  a  fuel, 
we  see  no  hope  of  ever  replying  to  their  complaints ;  for,  beyond  doubt, 
soot  is  filthy  in  the  extreme,  has  a  disgusting  odour,  and  disfigures 
everything  it  comes  in  contact  witbi 
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But  there  are  some  people  who  wish  to  persuade  the  public  that  the 
formation  of  this  soot  entails  an  awful  loss  of  heating  power,  and  is 
moreover  a  terrible  agent  in  the  production  of  disease  and  death. 
After  a  long  series  of  trials  under  a  steam  boiler,  specially  fitted  up  for 
the  purpose,  we  found  that,  when  burnt  in  the  usual  way,  one  ton  of 
coals  furnished  251bs.  of  soot,  and  the  heating  power  of  this  soot  is 
ahnost  exactly  4-5ths  of  the  heating  power  of  the  original  coal ;  conse- 
quently, the  loss  of  heating  power  from  soot  is  less  than  1  per  cent., 
or,  more  correctly,  l-112th  part. 

It  is,  however,  not  so  easy  to  deal  with  the  sanitary  part  of  the  out- 
cry, for  this  cannot  be  submitted  to  the  rigid  test  of  experiment.  That 
soot  or  carbon  in  every  shape  possesses  remarkable  disinfecting  and 
purifying  powers,  is  sufficiently  proved  by  the  use  of  common  charcoal 
for  purifying  water;  peat  charcoal  for  purifying  fluid  sewage;  and 
animal  charcoal  for  purifying  and  decolouring  sugar.  Nor  need  there 
be  any  doubt  about  the  &ct  that  soot  very  matcnrially  tends  to  purify 
and  disinfect  the  atmosphere  of  our  cities ;  especially  as  a  comparison 
of  the  mortality  of  our  coal-smoked  towns  shows  a  decided  average  in 
their  favour,  over  the  wood  and  charcoal-fumed  towns  of  the  continent. 
But  this  is  not  enough  for  the  traffickers  in  smoke-phobia :  like  Falstaff, 
they  will  continue  to  follow  their  "  vocation,"  and  gain  a  living  out  of 
the  ignorant  fears  of  the  public,  until  the  diffusion  of  scientific  know- 
ledge renders  their  existence  impossible.  And  this  knowledge  will 
reveal  another  fact  weU  worthy  of  attention.  From  the  laziness  and 
ignorance  of  our  common  stokers,  the  bars  of  our  furnaces  are  mostly 
BO  over-charged  with  coal,  that  perfect  combustion  can  take  place  only 
at  the  point  where  the  fuel  touches  the  bars :  thus  the  upper  portions 
of  the  coal  are  as  effectually  distilled,  and  their  unbumt  gaseous  parts 
as  completely  expelled,  as  if  enclosed  in  a  gas  retort.  Practically, 
therefore,  all  the  volatile  portions  of  the  coal  are  in  this  way  lost,  and 
nothing  is  consmned  but  the  coke  or  cinder.  L.  T. 


THE  EDINBUBGH  BEVIEWEJft  AND  THE  PATENT  LAWS. 

The  enmity  which  the  Patent  Laws  have  created  for  themselves  in  the 
minds  of  certain  literary  men  is  a  fact  which  we  are  entirely  at  a  loss 
to  account  for.  We  have  had  frequent  occasion  to  give  examples  of 
this,  but  of  late  we  have  declined  to  expose  the  fallacies  which  have 
been  advanced  to  support  a  foregone  conclusion  of  the  pernicious  work- 
ing of  the49e  protective  laws.    An  attack  from  a  new  quarter  compels  us, 
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howerer,  to  draw  atteotion  once  more  to  the  character  of  the  opposi- 
tion with  which  inventors  have  to  cope  in  maintaining  their  claims  to 
legislative  protection  for  their  special  industries,  which  claims  are,  as 
we  think,  reconcilable  to  reason,  if  on  no  other  grounds  at  least  (to 
use  the  words  of  an  old  legal  authority)  on  this,  viz.,  that  ''by  the  laws 
of  God  every  man  sliould  live  by  his  labour."  A  writer  in  the  Udin* 
hurgh  Beview  for  April,  1865,  commences  an  essay  on  the  Patent 
Laws  by  referring  to  the  debate  which  inaugurated  the  abolition  of 
monopolies  in  the  reign  of  James  I. ;  his  object  being  to  show,  that 
whereas,  in  the  early  part  of  the  seventeenth  century,  the  country- 
groaned  under  the  oppression  of  monopolies  which  had  extended  to 
well  nigh  every  marketable  commodity,  and  threatened  even  to  extend 
to  bread,  our  legislature,  in  this  enlightened  nineteenth  century,  by 
sanctioning  the  granting  of  patents,  has  wrought  for  us  this  last 
humiliation,  and  realized  that  "  of  which  the  mere  imagination  once 
provoked  such  wrath  in  Parliament;"  for,  proceeds  the  reviewer,  **a 
man  shall  hardly  mix  flour  and  water,  and  bake  them  into  bread  in  any 
manner  which  has  not  been  granted  by  the  Crown  to  the  exclusive  use 
of  some  patentee." 

We  have  intimated  that  the  literary  opponents  of  the  patent  laws 
are  actuated  by  enmity  in  the  conduct  of  their  opposition.  Strange  as 
this  statement  may  appear,  we  find  not  only  warrant  for  the  assertion, 
but  we  are  driven  to  the  conclusion  from  sheer  inability  to  find  any 
other.  In  general,  when  a  public  man  discusses  a  subject  that  is  out- 
side the  arena  of  politics  and  theology,  he  reviews  both  sides  of  the 
question,  and  strives  to  show,  by  force  of  argument,  that  the  way  of 
his  inclining  is  the  more  consonant  with  reason.  Not  so,  however,  is 
it  with  writers  against  the  patent  laws.  We  have  in  these  pages  cited 
many  examples,  but  we  never  came  across  anything  more  rabid  or 
unjust  than  the  article  now  before  us.  It  purports  to  review  the  blue 
book  recently  presented  to  Parliament  by  the  Patent  Law  Commis- 
sion, and  to  notice  the  evidence  generally  collected  on  the  subject,  yet 
not  the  slightest  indication  is  given  throughout  the  paper  that  evidence 
exists  of  the  beneficial  working  of  the  principle  of  rewarding  inventors 
by  patent  grants.  The  reviewer,  in  undertaking  to  demolish  the  dictum 
of  Mr.  J.  S.  Mill, — that  the  greater  the  usefulness  of  the  invention, 
the  greater  the  reward  conferred  by  patents, — adopts  the  following  line 
of  argument,  which  shows  at  least  that  he  has  arrived  at  a  pretty  com- 
petent knowledge  of  the  virtue  of  an  "  if:" — 

"  Where  the  market  is  open  to  every  producer,  if  one  man  gets  a 
better  price  than  his  rivals  in  trade  get,  it  must  be  because  he  sells 
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better  articles,  and  he  can  only  sell  things  at  a  fair  profit  on  their  cost 
of  production.  But  if  he  can  exclude  all  rivals  from  the  market;  if 
he  can  seize  the  exclusive  sale  of  things  essential  to  production  and 
improvement ;  if  he  can  threaten  a  whole  trade  with  litigation  and 
penalties,  his  price  is  an  exaction  from  necessity  and  fear;  and  the 
amount  of  his  profit  depends  on  the  number  of  persons  he  can  injure, 
the  amount  of  injury  he  can  do  to  them,  and  the  amount  of  money 
they  have  in  their  possession.  The  blackmail  a  freebooter  can  extort 
does  not  depend  on  his  usefulness  to  the  community ;  it  is  paid,  not 
for  a  good,  but  to  escape  a  greater  evil." 

We  commend  this  passage  to  the  attention  of  Mr.  Mill,  with  the 
assurance  that  if  he  is  not  satisfied  of  the  '^  fallacy  of  the  assumption 
that  the  profits  of  a  monopoly  are  in  proportion  to  the  benefit  which 
the  monopolist  confers  upon  the  public,"  nothing  which  the  reviewer 
can  say  further  will  convince  him. 

Our  reviewer  is  a  free  trader,  not,  however,  of  the  old  school  of 
thought — those  timid  men,  who  feared  to  give  their  principles  full 
scope  :  he  reaches  far  beyond  Adam  Smith  and  Jeremy  Bentham,  and 
their  disciple,  Mr.  Mill ;  and,  like  some  other  great  living  political  econo- 
mists, who  meet  only  with  ridicule  when  they  discuss  the  subject  of 
monopolies  at  the  meetings  of  the  British  Association,  the  Statistical 
Society,  the  Society  of  Arts,  and  elsewhere,  he  sees  the  very  elements 
appropriated  by  monopolists,  and  his  mind  revolts  at  such  injustice. 
It  is  contrary  to  nature.  He  has,  doubtless,  in  his  humility,  stooped 
to  learn  from  the  bees — those  monitors  of  childhood,  as  interpreted  by 
Dr.  Watts — another  lesson  than  that  enforced  by  tlie  poetic  divine, 
viz.,  that  as  drones  claim  equal  rights  with  working  bees  in  the  honey 
derived  from  prolific  nature,  so,  in  the  human  economy,  those  who  go 
forth  to  explore  nature's  secrets,  must,  on  their  return,  be  content  to 
share  alike  their  gathered  treasures  with  the  other  inmates  of  the  hive. 
Whether  it  is  that  this  idea  is  new  to  the  reviewer,  and  that,  conse- 
quently, he  has  not  had  time  to  digest  all  the  surrounding  facts,  we 
will  not  attempt  to  decide ;  but  it  certainly  appears  to  us  that  he  has, 
to  some  extent,  contradicted  himself  in  the  following  passages,  which 
are  set  side  by  side,  for  better  comparison.  If  it  be  so,  he  may  be  safely 
left  to  neutralise  his  ow' n  denunciations : — 

The  patentee  claims  sole  domi-  "A  jiatent  must  cover  equivalent 

nion,  not  only  over  the  forces  or  modes  of  producing   the    result, 

substances  he  specifies,  but  over  otherwise    it    would    be   evaded, 

an^  equivalent  forces  or  substances  What,    then,    is    an   equivalent? 

wluch  the  realm  of  nature  may  This  was  one  of  the  chief  ques- 

afterwards  be  discovered  to  con-  tions  in  Heath  r.TJnwin.  Mr.lfeath 

tain.    A  Mr.  Dawber  invented  a  had  obtained,  in  1889,  a  patent 
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mode  of  purifying  gas  by  the  use 
of  ochre  found  in  certain  bogs  of 

Ireland This  use  of  his 

discovery  was  challenged  by  Mr. 
Hills,  as  within  his  patent,  and  had 
that  patent  been  prolonged  by 
the  Privy  Council,  as  sought  by 
Mr.  Hills,  we  could  not  answer 
Mr.  Dawber  for  the  consequences, 
(p.  695.) 


for  the  use  of  carburet  of  manga- 
nese in  the  manufacture  of  cast 
steely  but  it  was  subsequently  dis- 
covered, in  his  own  manufactory, 
that  the  great  advantages  obtfuned 
by  the  use  of  the  carburet  might 
be  obtained  at  much  less  expense 
by  the  use  of  its  elements,  coal  tar 
and  oxide  of  manganese.  Pro- 
tracted litigation  ensued,  involv- 
ing several  questions,  both  of  law 
and  fact,  of  which  the  chief  were, 
whether  the  patent  for  the  uae  of 
carburet  of  manganese  covered  the 
use  of  its  elements  ?  and  whether 
the  use  of  the  elements  was  new 
at  the  time  of  the  patent  ?  '  It 
was  quite  clear,'  said  Baron  Park, 
in  living  his  judgment, '  that  the 
defendant  TJnwin  never  meant  to 
use  the  carburet  of  manganese  at 
all.  There  was  therefore  no  in- 
tention to  imitate  the  patented 
invention.'  "  (p.  592). 


From  the  above  it  will  be  seen,  that  whatever  a  patentee  may  feel 
disposed  to  lay  claim  to,  it  is  certainly  not  the  law  which  gives  him 
dominion  oyer  the  forces  which  the  realm  of  nature  may  be  found  to 
contain. 

Another  argument  advanced  against  the  patent  laws  wiU,  we  think, 
be  best  answered  by  the  examples  adduced  by  the  reviewer  himself,  as 
if  to  contravene  his  own  assertions  :— 


"  It  is  said  that  inventors,  and 
especially  poor  inventors,  need 
protection — and  it  is  true;  but 
the  legislature  has  mistaken  the 
means  of  protection.  They  need 
protection  from  the  multitude  of 
restrictions,  dangers,  and  exactions 
to  which  they  are  at  present  ex- 
posed. The  atmosphere  of  inven- 
tion is  liberlr — liberty  for  every 
man  to  use  alt  hU  powers  and  know- 
ledge  to  try  any  method^  to  embark 
in  any  buetness,  and  to  make  any 
combination.''  (p.  597) 


"  Hargreaves  obtained  a  patent 
for  the  spinning  jenny,  but  it  was 
infringed.  An  aeeociation  woe 
formed  againet  him,  and  he  died  in 
ahscurity  and  distrees* 

"Dr.  Cartwright's  patent  for 
the  power  loom  was  prolonged  for 
fourteen  years,  but  he  lost  i^0,000 
by  it,  and  was  only  rescued  from 
great  poverty  by  a  parliamentary 
grant. 

"  If  any  man  ever  deserved  a 
patent,  it  was  Heath  ;  and  Heath 
was  ruined  by  the  patent  he  ob- 
tained.'* (p.  599) 
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Bespecting  the  motirea  for  and  against  invention,  the  reviewer 
■ays:— 

"  It  is  sad  to  have  to  tell  pro-  ''  Patentees   are  even  deterred 

fessed  freetraders  that  unrestricted  from  improving  upon  their  own 

competition  stimulates  every  pro-  improvements. 

dncer  to  employ  all  the  means  in  "  The  patentee  enters  not   in 

his  power  to  get  before  his  compe-  himself,  and  suffers  not  to  enter 

titers,  and  forces  him  to  do  so  in  those  that  would/*             (p.  608) 
order  not  to  be  left  behind  by 
them."                              (p.  601) 

The  practical  good  sense  of  our  reviewer  appears  to  revolt  at  the 
argument  which  is  often  employed — that  protection  is  necessary  to 
establish  a  new  manufacture.    He  says  on  this  point : — 

^Does  anyone  suppose  that  no  one  would  use  a  better  machine  or 
process  already  invented,  and  the  use  of  which  produced  better  or 
cheaper  articles,  unless  he  got  a  patent  for  doing  so.'* 

To  this  we  reply  by  the  following  quotation  from  a  recent  number 
of  the  American  Artisan  :— 

*'  Many  years  ago,  Mr.  Wm.  B.  Leonard  sent  on  an  assistant  to 
Europe,  to  leam  what  improvements  had  come  up  in  the  shops,  and  in 
machinery  for  manufacturing  textile  fabrics.  He  brought  back  draw- 
ings of  a  mule,  with  reporte  of  its  performance,  which  were  highly 
favourable.  Mr.  Leonard  tried  to  get  orders  to  build  the  mule,  but 
could  not  get  them,  unless  the  complete  success  of  the  machine  was 
euaranteed.  Mr.  Leonard  represented  that  he  could  not  be  benefitted 
By  incurring  the  risk  of  failure  of  the  machine.  Perhaps,  from  imper- 
fect construction,  and,  perhaps,  from  inexperience  in  those  who  used  it, 
if  it  failed,  he  would  lose  it,  and,  if  it  succeeded,  he  would  have  to  build 
it  as  cheaply  as  others  could,  and,  therefore,  could  make  no  extra  profit 
to  indemn^  himself  for  the  risk,  and  for  the  expense  of  sending  his  man 
abroad.  The  manufacturers  replied  that  they  were  in  nearly  the  same 
predicament.  If  they  had  one  ouilt,  and  it  failed,  they  would  lose  by 
it,  and,  if  it  succeeded,  their  rivals  would  have  others  built  like  it,  at 
shop  prices.  But  they  suggested  to  Mr.  Leonard  that  he  mieht  ^t  a 
patent,  by  Act  of  Congress,  and  offered  to  sign  a  petition  for  him  if  he 
would  apply  for  a  patent.  He  did  so,  and  got  a  patent ;  and  the  mule 
came  into  use ;  and  Mr.  Leonard  made  a  laige  amount  of  money  by  it." 

We  have  thus  fiur  directed  attention  to  the  judgment  and  the  know* 
ledge  displayed  by  our  reviewer  in  matters-  relating  to  patent  law.  We 
must,  however,  before  closing  our  remarks,  briefly  put  his  honesty  to  the 
test.  We  will  not  take  exception  to  his  facts,  for  he  may  be  supposed, 
to  have  had  a  right  to  choose  them  as  he  pleased,  in  order  to  support 
a  foregone  conclusion — although  the  policy  of  giving  currency  in  a 
popular  magazine  to  an  attack  on  any  receiyed  opinion,  or  established 
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BjHtem,  framed  on  this  principle,  is,  at  least,  questionable, — ^but  we 
have  a  right  to  expect  that  they  shall  be  honestly  applied.  In  order  to 
show  how  impossible  it  is  for  an  inventor  to  learn  what  has  preceded 
him,  the  reviewer  adopts  a  phin  which  is  worth  the  attention  of  Old 
Bailey  practitioners.  Quoting  first  a  paragraph  in  Mr.  Carpmaers  evi- 
dence, referring  to  his  practise  of  advising  manufacturers  to  obtain 
printed  copies  of  every  specification  relating  to  their  particular  busi- 
ness, he  proceeds : — "  How  a  poor  man  is  to  have  such  a  library  is  not 
stated ;  but  the  following  answer  of  another  witness  will  throw  some 
light  upon  the  point : — 

"  'Vice- Chancellor  Wood — What  do  you  charge  for  such  a  specifica- 
tion as  this,  the  drawings  of  which  you  have  produced  ? — The  price, 
£2.  18«.,  is  marked  upon  the  cover.' " 


Now  the  only  fair  inference  from  this  extract  is,  that  £2.  ISs.  is  an 
average  or  ordinary  charge  for  a  printed  copy  of  a  specification,  and  it 
can  be  for  no  other  purpose  than  to  convey  this  impression  that  it  is 
thus  given.  Yet,  will  it  be  believed  that  reference  is  here  made  to  a 
specification  which,  from  its  exceptional  bulk,  was  selected  by  Uie 
Patent  Office  authorities  to  show  the  power  of  patentees  to  waste  the 
funds  of  the  office,. in  this  case  £4f23,  by  throwing  upon  it  the 
duty  of  publishing  unsaleable  specifications,  lengthened  out  with 
useless  drawings.  The  reviewer  might  have  acquainted  himself  with 
the  fact,  if  he  pleased,  that  the  cost  of  printed  specifications  does  not 
average  more  than  Is.  Yet  so  eager  was  he  to  make  out  his  case 
against  the  patent  laws,  that  he  could  not  resist  the  temptation  to 
palm  this  £Ei1se  inference  on  his  readers. 

For  the  benefit  of  our  renewer  and  the  advanced  free  traders  who 
think  with  him,  we  commend  the  following  extract,  from  a  work  en- 
entitled,  "  The  Progress  of  Machinery  and  Manufactures  in  G-reat 
Britain,"*  to  their  attention  : — 

"  It  should  be  remembered  that  Coke,  who  drew  up  the  Bill  that 
the  Lords  discarded,  had  declared  that '  he  was  against  all  new  inven- 
tions and  projects,'  and  that '  free  trade  was  a  great  prejudice  to  the 
commonwealth.'  From  tiie  whole  tenor  of  his  opposition  to  the 
patents  (oppressive  monopolies),  as  they  were  discussed  seriatim,  it 
might  be  inferred,  with  perfect  fairness,  that  had  the  House  been 
raided  solely  by  his  judgment,  letters  patent  for  inventions  would 
have  been  abolished  altogether.'* 

•  London :  John  Weale,  1846. 


Digitized  by 


Google 


'"SyT"]  ireWTOK'S  WNOON  JOVaSili  OP  AKTS.  837 

Jb  Leonabb  Cooke,  o/*  Horwich,  Lancaahire,  for  impravemenU  in  ih^ 
manufacture  of  paper.-— [DvAed.  4th  April,  1864.] 

This  invention  is  particularly  applicable  in  the  manafacture  of  paper 
for  making  paper  hangings,  but  it  may  be  applied  in  the  ]>roduction  of 
paper  for  otner  purposes.  The  invention  consists  in  applying  the  pulp, 
size,  colouring  matter,  or  other  substances,  of  which  paper  is  or  may  be 
composed,  either  separately  or  combined,  at  two  or  more  times,  or  from 
two  or  more  vessels,  to  tne  endless  wire-gauze  belt  of  the  ordinary 
paper  machine ;  care  being  taken  that  a  portion  of  the  moisture  in  the 
pulp,  size,  colounug  matter,  or  other  substance  already  deposited  on 
the  Avire  gauze  be  removed,  in  the  usnal  manner,  before  the  additional 
pulp,  colour,  size,  or  other  substance  or  substances  are  added. 

The  figure  in  Plate  XII.  is  an  elevation  of  an  ordinary  paper  machine, 
to  which  the  improvements  are  applied,  a,  is  the  spout  for  conveying 
the  pulp  from  the  usual  pulp  chest  to  the  strainer  h\  c,  is  the  spout  for 
conveying  the  pulp  from  the  strainer  6,  to  the  delivering  board  with 
apron  d,  by  which  the  pulp  is  spread  on  the  endless  wire  gauze  «,  pass- 
ing over  the  rollers  ^/*,/*,  and  uuder  and  over  the  rollers  g,s/^\  A,  is 
the  deckle  frame,  with  pulleys ;  and  i,  the  deckle  strap  for  regulating 
the  width  of  the  paper ;  y,  j^  are  the  vacuum  pump  or  exhaust  boxes ; 
i,  Ar,  are  the  couch  rolls,  from  which  the  paper  is  taken  to  the  press 
rolls  bv  an  endless  felt,  and  then  to  the  drying  cylinders.  All  the 
parts  above  enumerated  are  made  in  the  usual  manner,  and  form  no 
part  of  the  invention. 

The  improvements  in  the  manufacture  of  paper  consist  in  the  appli- 
cation of  one  or  more  additional  spouts,  troughs,  delivery  travs,  rollers, 
or  their  equivalents  to  the  ordinary  paper  machine  in  the  following  or 
in  any  other  convenient  manner.  /,  represents  a  spout  for  couveviufi; 
the  pulp  from  a  second  pulp  chest  or  strainer  to  the  trough  i»,  which 
is,  or  may  be,  furnished  witn  two  or  more  cross  ribs,  or  any  other  con- 
venient arrangement  of  parts,  for  the  purpose  of  spreading  evenly,  and 
preventing  the  too  rapid  flow  of  the  pulp.  The  point  of  delivery  of 
the  trough  f;{,  is  above  or  beyond  the  nrst  vacuum  box  j,  and  beyond 
this  point  of  delivery  is  placed  the  slice  n,  to  level  the  pulp,  size, 
colouring  matter,  or  other  substances ;  or  a  roller  may  be  applied  instead 
of,  or  in  addition  to,  the  slice  n.  When  the  machine  is  at  work,  and  it 
is  desired  to  produce  a  compound  paper  with  a  good  top  and  an  inferior 
lower  surface,  the  coarser  pulp  would  be  supplied  to  tne  wire  gauze  tf, 
by  the  board  and  apron  J.  As  the  wire  gauze  is  carried  over  the  first 
vacuum  box  y,  a  portion  of  the  moisture  is  removed  from  the  coarser 
pulp  before  the  finer  pulp  is  deposited  from  the  trough  m,  on  to  the 
coarser  pulp;  the  two  thicknesses  of  pulp  then  continue  to  move 
onwards,  and  pass  over  the  second  vacuum  box  j,  by  which  the  moisture 
is  removed,  and  the  compound  paper,  on  arriving  at  the  roller  /^  is 
sufficiently  consolidated  to  be  removed  from  the  wire  gau^  «,  and 
carried  between  the  couch  rollers  Ar,  in  the  usual  manner.  It  is  evident 
that  when  a  compound  paper  is  required  with  a  fine  surfiace  on  each 
side,  and  an  intermediate  portion  made  of  an  inferior  material,  two 
additional  troughs  and  a  corresponding  number  of  vacuum  boxes  must 
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be  applied  to  the  paper  maehine.  It  may  likewise  be  desirable  to  apply 
additional  troughs,  delivery  trays,  rollers,  or  their  equivalents  for  sup- 
plying size,  colouring  matter,  or  other  substance  or  substances  to  the 
paper ;  and  by  making  the  troughs  by  which  colour  is  supplied,  with 
slots  or  any  other  suitable  arrangement  of  parts,  for  the  passage  of  the 
colour,  striped  paper  of  one  or  more  colours  and  qualities  can  be  pro- 
duced on  the  paper  machine.  Waved  stripes  may  be  produced  by 
giving  a  lateral  to-and-fro  motion  to  the  colour  troughs  by  an  excentric 
or  other  means;  and  other  designs  may  be  produced  by  means  of 
rollers  with  patterns.  By  means  of  the  improvements  above  described, 
compound  paper  is  produced  at  one  operation  on  the  paper  machine 
with  a  gooa  top  surface  and  an  inferior  lower  surface,  or  vice  versd^  or 
with  a  fine  surface  on  each  side  and  an  inferior  intermediate  portion, 
or  with  the  top  and  bottom  surfaces  of  different  qualities,  colours,  and 
designs,  and  with  more  or  less  size,  colouring  matter,  or  other  substances 
appfied  at  one  or  more  times. 

The  patentee  claims,  "  the  application  of  pulp,  size,  colouring  matter, 
or  other  substances  at  two  or  more  times,  or  m>m  two  or  more  spouts 
or  other  equivalents,  to  the  endless  wire  gauze  belt  of  an  ordinary 
paper  machine,  as  shovm  and  described ;  or  to  the  endless  wire  gauge 
of  any  other  machine,  or  combination  of  machinery,  for  making 
paper." 

2b  William  EdwjUU)  Newton,  of  Chancefy-hne,  for  improvonenU 
in  mules  for  spinning, — heing  a  communication. — [Dated  16th  May, 

1864.] 

In  ordinary  self-actinff  mules  for  spinning,  the  mechanism  hitherto 
employed  for  causing  the  carriage  to  move  Mickward  and  forward  has 
consisted  of  two  coi^s  or  straps,  one  end  of  which  has  been  attached 
to  the  carriage,  and  the  other  end  to  a  piece  of  mechanism  termed  a 
scroll;  and  as  the  cords,  and  also  the  scrolls,  sometimes  vary  in 
diameter,  the  strain  on  the  cords,  or  the  major  part  of  the  strain,  when 
the  carriage  is  moved  in  or  out  by  the  cords,  is  liable  to  come  only  on 
one  cord  or  strap,  thereby  destroying  it,  or  deranging  the  machine,  in 
a  short  time. 

The  object  of  the  present  invention  is  to  remedy  this  defect,  by  em- 
ploying a  single  cord  or  strap,  attached  by  its  ends  to  the  two  scrolls, 
and  passing  such  cord  or  strap  round  a  loose  pulley  pivotted  on  the 
carriage,  and  thus,  by  the  plav  given  to  the  cord  or  strap  by  the  pulley, 
the  strain  will  be  equalized  throughout. 

In  Plate  XI.  fig.  1  is  a  sectional  elevation  of  so  much  of  a  self-acting 
mule  as  is  necessary  to  show  the  invention,  a,  a,  is  a  single  cord  or 
strap,  attached  by  its  two  ends  to  the  scrolls  h,  h^  and  passing  round 
the  pulley  c,  which  is  mounted  on  the  vertical  spindle  or  axle  d^  in  the 
carriage  e,  of  the  spinning  frame. 

It  will  be  evident,  from  this  arrangement,  that  the  cord  a,  will  be 
kept  at  the  same  tension  throughout  its  entire  length.  Should  the  cord 
become  slack,  it  may  be  tightened  by  drawing  up  the  pulley  e,  by  means 
of  the  screw  /;  for  which  purpose  the  spindle  d,  of  the  pulley  «,  is 
mounted  in  a  block  g,  which  is  capable  of  moving  between  the 
guides  h,  h,  when  the  screw  f  is  turned  round, 
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Instead  of  a  single  cord  a,  which  passes  round  a  pulley  r,  as  in  fig.  1, 
tbia  cord  may  be  divided  into  two  parts,  and  the  divided  ends  may  be 
attached  to  the  arms  of  a  rocking  lever,  which  ia  mounted  on  a  vertical 
spindle  or  axle,  in  place  of  the  pulley  c,  of  fig.  1 ;  or  the  divided  ends 
of  the  cord  may  be  secured  to  a  rocking  arc  or  wheel.  It  will  be 
e\ident  that  the  equilibrium  of  the  cord  or  cords  may  be  maintained 
by  Tarious  other  mechanical  arrangements,  which  will,  however,  bo 
merely  mechanical  equivalents  for  those  shown  and  described. 

The  patentee  claims,  '^  the  mode,  herein  set  forth,  of  equalizing  the 
strain  on  the  cord  op  strap  which  actuates  the  carriage  of  self-acting 
mules/' 


To  Alfred  ViKCiiaJT  Newton,  of  Chaneery-lane^  for  improved  ma* 
chinery  for  waking  horse-shoes^ — being  a  communication, ^^\J)htQdL  8th 
June,  186^i.] 

Ik  Plate  XI.  fig.  1  shows,  in  front  elevation,  the  improved  machinery 
for  making  horse-shoes ;  fig.  2  is  a  transverse  vertical  section  in  the 
line  X|  X,  fig.  1,  looking  towards  the  right  hand  ;  and  fig.  3  is  a  similar 
section,  looking  towards  the  left  hand,  a,  a,  is  the  frame  which  carries 
the  bearings  for  the  rolls  b,  b*.  In  the  lower  roll  B,  is  sunk  the  counter 
die  c,  and  a  cam  o,  formed  on  its  surface,  sen'es  to  operate  the  cutter  ft, 
which  is  attached  to  a  curved  bar  n,  carrying  a  bowle  at  its  lower  end, 
in  contact  with  the  cam  a.  This  bar  n,  has  at  its  fulcrum  a  pin,  pro- 
jecting from  the  framing  a,  and  in  combination  with  the  stationary 
cutter  c,  it  causes  the  cutter  ft,  to  cut  off"  the  blanks  to  the  required 
length.  The  swaging  die  e,  is  carried  by  the  upper  roll  B^  Two 
curved  grooves  d,  J,  at  the  sides  of  this  die,  and  in  the  surface  of  the 
roll  b',  form  the  guides  for  the  vibrating  arms  f,  ^,  which  hold  the 
blank  after  the  same  has  been  cut,  and  bend  it  around  the  mould  or 
shaping  die  f.  In  doing  this  it  is  necessary  to  allow  the  blank  a  certain 
amount  of  play,  so  that  it  can  spread  under  the  action  of  the  swaging 
die ;  and  if  the  iron  is  bent  through  the  action  of  the  front  of  the 
shaping  mould  or  die  itself,  it  will  lie  close  up  to  the  mould,  or  at  least 
to  tne  front  of  the  mould,  and  no  chance  is  left  to  the  same  to  spread. 
In  order  to  avoid  this  difficulty,  the  front  /,  of  the  mould  is  made 
moveable,  and  it  is  so  arranged  as  to  recede,  and  allow  the  iron  to 
spread  under  the  action  of  the  swaging  die  e.  The  front  /,  is  attached 
to  an  arbor  g,  that  passes  through  the  interior  of  the  roll  b*.  One  end 
of  this  shaft  extends  beyond  the  end  of  the  roll,  and  forms  a  crank  ^, 
which,  by  sweeping  over  a  stationary  cam  i,  on  the  side  of  the  frame  a, 
keeps  the  front  f  up.  A  spring  y,  attached  to  the  front  f  and 
operating  in  the  interior  of  the  cylinder  b',  has  a  tendency  to  throw 
the  front  back  aA  soon  as  the  crank  /<,  is  released  from  the  cam  i.  This 
cam  is  furnished  with  a  shoulder  A:,  in  passing  which  the  crank  /«,  is 
suddenly  released,  allowing  the  front yj  to  recede  through  the  action  of 
the  spring  j  \  and  the  shoulder  k,  is  in  such  a  position  that  the  front  is 
thrown  back  just  before  the  action  of  the  swaging  die  on  the  blank 
begins. 

By  these  means  can  be  accomplished,  in  a  simple  and  effective  manner, 
what  otherwise  requires  complicated  machinery ;  and  at  the  same  time 
the  front^  can  be  made  to  project  far  enough  to  afford  a  good  hold  on 
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the  blanks  without  interfering  with  the  action  of  the  swaging  die. 
After  the  horse-shoeB  have  been  completely  formed  by  the  action  of  the 
rolls  B,  B»,  they  are  taken  up  by  the  clearer  u,  from  whence  they  are 
removed,  and  put  away  in  any  convenient  receptacle. 

The  patentee  claims,  "constructing   horse-shoe  machinery  in  the 
manner  and  for  the  purpose  described." 


2b  WrLLiJLM  EnwAiiD  Xbwton,  of  Chancery-lane,  for  improvements 
in  the  construction  of  pulley  hlocke  and  eheaoee, — beiny  a  communica* 
<kWf.— [Dated  15th  June,  1804.] 

Tub  object  of  this  invention  is  to  prevent  a  large  portion  of  the 
friction  attending  the  use  of  pulley  blocks  as  at  present  constructed, 
and  at  the  same  time  to  reduce  the  dimensions  oi  a  block  of  a  gireu 
power  very  materially,  while  the  smallest  sheave  of  the  same  will  admit 
of  the  rope  bending  or  conforming  to  it  perfectly  without  the  liability 
of  rupturing  its  outer  fibres. 

In  Plate  All.  fig.  1  is  a  section  of  one  of  the  blocks ;  and  fig  2  is  a 
section  of  an  excentric  sheave,  pertaining  to  the  same,  taken  in  the 
line  y,  y,  (fig.  1).  a,  represents  the  cheeks  of  a  pulley  block,  connected 
toffether  at  suitable  distances  apart  by  rods  n,  as  usual,  and  carrying  an 
aue  F.  On  this  axle  the  inventor  arranges  three  sheaves, — one  outer 
one  bein^  keyed  to  the  axle  f,  the  middle  one  being  placed  looselj^,  but 
concentrically,  upon  it,  and  the  outer  one  being  placed  excentrically 
upon  the  axle.  The  concentric  sheaves  require  no  particular  descrip- 
tion, but  the  excentric  sheave,  being  constructed  and  applied  in  a  novel 
way,  and  forming  the  gist  of  the  invention,  will  be  described  minutely. 
<i,  represents  a  hub,  provided  at  one  side  with  a  flange  &,  which  may  be 
cast  with  it.  Another  flange  r,  is  made  separately,  and  secured  to  the 
other  side  of  the'  hub  by  screws  A  The  hub  «,  has  a  hole  e^  made 
centrally  through  it  for  the  axle  r,  to  pass  through.  The  edges  of  this 
hole  are  rounded  oflT,  so  as  to  permit  of  the  sheave  maintaining  a  steady 
bearing  in  corresponding  grooves  in  the  axle,  and  the  hole  is  made 
twice  the  diameter  of  the  axle.  In  the  space  or  groove  formed  by  the 
two  flanges  h,  c,  there  are  placed  a  number  of  friction  rollers  f^  which 
are  encompassed  by  a  ringy,  the  outer  surface  of  the  latter  being 
grooved  circumferentially  to  receive  the  rope  o,  of  the  block.  This 
rope  is  attached  to  the  upper  block,  and  passes  around  the  several 
sheaves  of  the  two  blocks.  Both  blocks  are  constructed  precisely 
alike,  and  the  rope  o,  is  arranged  or  applied  in  the  usual  way. 

From  the  above  description  it  will  be  seen  that  the  excentric  position 
of  the  sheave  £,  is  due  to  the  increased  diameter  of  the  hole  0,  in  the 
bub  a,  over  the  diameter  of  the  axle  f  ;  and  this  cxcentricity  rirtually 
diminishes  the  diameter  of  the  sheave  to  a  degree  equal  to  its  excen- 
tricity. 

The  patentee  claims,  *'  the  employment  or  use,  in  a  pulley  block,  of 
one  or  more  excentric  sheaves  in  connection  with  the  ordinary  con- 
centric sheaves,  one  or  more  arranged  to  operate  in  the  manner,  and 
for  the  purpose,  set  forth." 
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Ta  William  Henby  James,  of  the  Old  Kent-road,  Jbr  improvements  in 
steam  and  air  engines, — [Dated  10th  June,  1861.] 

This  invention  relates  to  the  construction  and  mode  of  working  engines 
by  the  expansive  force  of  highly-compressed  air  in  conjunction  with 
tnat  of  steam  of  still  greater  pressure,  tne  compressed  air  being  pro- 
duced and  heated,  and  the  high-pressure  steam  introduced  therein, 
during  each  and  every  revolution  of  the  engines.  These  engines  are 
very  similar  in  appearance,  and  in  their  mechanical  arrangements  and 
mode  of  action,  to  those  of  opeu-tojiped  cylinder  single-stroke  steam 
engines,  any  number  of  whicn,  by  combination,  may  be  made  to  ope- 
rate upon  one  main  shaft,  so  as  to  constitute  engines  of  any  required 
power. 

In  Plate  XI.  an  engine  constructed  according  to  this  invention  is 
sliown  in  sectional  plan  view,  a,  a,  are  two  open-topped  cylinders ; 
h,  5,  are  cranks  of  sufBcient  throw  to  allow  of  the  pistons  <?,  c,  protrud- 
ing beyond  the  mouths  d,  d,  of  the  oj)en-topped  cylinders  a,  a,  with  the 
object  of  allowing  the  escape  of  the  air  aud  steam  into  the  atmosphere 
through  small  apertures  e,  e,  <?,  e,  formed  in  other  cylinders,^/,  which 
are  accurately  and  firmly  attached  to  the  first-mentioned  cylmders  a,  a, 
by  means  of  flanges  and  bolts  y,  y,  y,  g.  These  perforated  cylinders 
Bene  as  guides  to  the  pistons  c,  c,  when  they  travel  bevond  the  mouths 
of  the  cylinders  o,  a  ;  or  the  cylinders/, yj  may,  if  preferred,  be  formed 
in  single  castings  with  the  cybnders  a,  a,  so  as  to  constitute  two  long 
cylinders  only,  and  the  series  of  small  apertures,  or  exit  passages,  may 
be  afterwards  formed  in  them  by  drilling  or  othenvine.  The  areas  of 
these  apertures  should,  combined,  be  as  great,  or  greater,  than  the  cross 
sectional  area  of  the  cylinders,  so  as  to  allow  abundance  of  space,  not 
only  for  the  escape  of  the  air  and  steam  after  having  actuated  the 
pistons  c,  c,  but  also  for  admitting  fresh  atmospheric  air  into  the  cylin- 
ders a,  «,  wherein  it  undergoes  compression  by  the  return  strokes  of  the 
pistoDs  c,  c,  into  chambers  h,  h,  in  the  bottom  of  the  cylinders  a,  a, 
beyond  tlie  movement  of  the  pistons.  When  the  pistons  reach  the 
bottom  of  their  stroke,  they  come  in  contact  with  the  spindles  of  valves 
I,  I,  seated  in  the  chambers  /*,  h.  These  valves  are  for  the  purpose  of 
admitting  high-pressure  steam,  conveyed  by  pipes  k,  k,  thereto  from 
any  boilers  or  generators  into  the  air  compressed  into  the  chambers 
h,  h,  for  heating  the  same  and,  by  the  joint  expansive  force  of  the  steam 
and  air,  actuating  the  pistons  r,  c,  of  the  engine,  or  a  single  piston  when 
a  single  cylinder  engine  only  is  employed.  Strong  spiral  springs  are 
attached  to  the  spindles  of  the  valves  »,  i,  for  keeping  them  firm  in  their 
seats,  and  for  preventing  the  compressed  air  passing  by  them  into  the 
boiler  (unless  under  an  excess  of  pressure),  or  steam  passing  through 
them  until  struck  and  opened  by  the  pistons,  as  before  stated.  The 
noise  arising  from  the  air  and  steam  escaping  under  pressure  into  the 
atmosphere,  may  be  almost  entirely  prevented  by  attaching  stop-cocks 
or  valves  7,  Z,  to  the  bottoms  of  the  chambers  /i,  h,  which  cocks  may  be 
kept  open  during  any  portion  of  the  descent  or  return  Htrokes  of  the 
pistons,  so  as  to  diminish  as  required  the  quantity  of  air  to  be  com- 
pressed, and,  consequently,  in  a  proportionate  ratio,  the  pressure  and 
noise  during  its  escape.  These  cocks  may  likewise  be  used  for  admit* 
ting  fresh  air  into  the  cylinders,  in  addition  to  the  other  means  em- 
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ployed  for  that  purpose  ;  proper  mechanical  appliances  being  used  for 
regulating  the  motion  of  the  cocks  in  connection  and  unison  vnth  that 
of  the  engine  itself.  Stop-cocks  or  slide  valves  may  be  used,  if  pre- 
ferred, instead  of  the  valves  »,  *,  before  described,  for  introducing  the 
steam  into  the  compressed  air  at  every  revolution  of  the  engines,  by 
means  of  excentrics,  tappets,  or  cams,  fixed  upon  the  main  sha^  of  the 
engines,  for  communicating  the  requisite  motions  to  such  cocks  or  valves 
by  connecting  rods. 

The  patentee  claims,  "  constructing  engines,  to  be  worked  by  air  and 
steam  combined,  in  the  manner  described." 


To  William  Feedebick  Thomas,  of  Newgate^treety  for  improvemenU 
in  seicing  machines. — [Dated  27th  June,  1864.] 

Tins  invention  relates  to  the  means  of  giving  motion  to  the  shuttle  of 
sewing  machines.  The  rod  which  carries  and  works  the  shuttle  driver, 
in  place  of  being  caused  to  slide  as  heretofore  in  bearings,  is  at  that 
ena  of  it  on  to  which  the  shuttle  driver  is  fixed,  caused  to  rest  and 
slide  on  a  guide  rail,  and,  at  its  opposite  end,  which  is  most  distant 
from  the  shuttle  driver,  it  is  suspended  from  an  axle  by  a  link  or  lever. 
Tlie  rod,  as  heretofore,  is  actuated  by  a  face  cam. 

In  Plate  XI.  fig.  1  shows  a  side  view  of  the  frame  of  a  sewing 
machine,  together  with  so  much  of  the  working  parts  of  the  machine  as 
give  motion  to  the  shuttle.  Fig.  2  shows  a  plan  view  of  the  shuttle 
race,  and  of  the  shuttle  and  shuttle  driver,  a,  is  the  shuttle  driver, 
constructed  in  the  ordinary  manner ;  nnd  ft,  the  rod  which  carries  and 
gives  motion  to  the  shuttle  driver.  The  end  of  this  rod  to  which  the 
shuttle  driver  is  attached,  rests  on  the  top  of  the  back  c,  of  the  shuttle 
race,  which  forms  a  guide  rail  for  it.  The  opposite  end  of  the  rod  b, 
in  place  of  being  supported  in  a  groove  or  guide,  as  usual,  is  supported 
by  the  pin  r/,  on  the  lower  end  of  a  link,  e.  This  link,  at  its  upper  end, 
has  a  pin/,  projecting  from  it,  which  works  in  a  hole  bored  to  receive 
it  in  the  upper  part  of  the  frame  of  the  machine,  and  upon  this  pin  the 
link  incapable  of  turning.  On  the  outer  end  of  the  pin  d,  is  a  roller  y, 
which  works  in  the  groove  of  the  face  cam  h,  that  turns  on  the  axle  i ; 
the  other  cams  carried  by  the  axle  »,  for  actuating  the  lever  that  works 
the  needle,  and  the  foot  that  gives  motion  to  the  work,  are  not  shown, 
as  their  construction  is  well  understood.  The  end  of  the  rod  ft,  and  the 
roller  y,  which  transmits  motion  to  it,  from  the  cam  being  suspended  as 
above  described,  the  rod  moves  with  less  friction  than  heretofore,  and 
receives  a  more  even  motion  from  the  cam.  The  noise  made  by  the 
machine  in  working  is  also  thereby  lessened. 


To  FuEDEHicK  LuDEWio  Hahn  Danchell,  of  Red  Lion^square,  for 
certain  iviproveinents  in  apjparattie  hi/ means  of  which  air,ga8,or  vapour 
is  to  be  removed  from  tubes,  pipes,  funnels,  pans,  retorts,  or  other 
t'p<r»e/«.— [Dated  Ist  July,  ISOi.] 

This  invention  consists  in  applving  jets  of  steam,  which  are  conducted 
into  a  series  of  tubes  connected  with  an  air  or  gas  holder  intended  to 
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be  exhausted,  whilst  the  other  ends  are  left  open  to  the  atmosphere,  or 
to  a  vessel  or  vessels  into  which  the  air,  gas,  or  vapour  thus  exhausted 
18  required  to  be  conducted.  The  relative  size  of  the  orifice  of  the  jet 
pipes  and  the  tubes,  together  with  the  pressure  of  steam,  forms  the 
condition  for  tlie  greater  or  less  exhaustion,  or  greater  or  less  current 
thus  produced,  that  is  to  say,  the  less  the  difference  between  the  size 
of  the  tube  and  orifice,  and  the  greater  the  pressure  of  the  steam 
issuing  from  the  orifice,  the  greater  is  the  efiect  produced. 

In  Plate  XI.  is  a  vertical  section  of  the  improved  apparatus,  a,  a,  is 
a  tube,  in  connection  with  a  vessel,  from  whence  air,  gas,  or  steam  is  to 
be  removed,  or  in  which  a  current  is  to  be  produced ;  ft,  is  a  pipe, 
through  which  the  steam  passes  from  the  generator  to  the  pipe  c.  The 
effect  produced  by  the  steam  blowing  off  through  the  pipe  c,  is  that  of 
removing  the  air  from  the  upper  part  of  the  tube  a,  at  a\  and  thus 
producing  a  vacuum,  or  partial  vacuum.  Tlie  air,  gas,  or  steam  from 
the  lower  part  of  the  tube  a,  is  constantly  filling  up  the  exhausted 
space  fl*,  until  the  equilibrium  between  the  atmospheric  precwure  acted 
on  by  the  jet  and  expansion  of  the  rarified  air,  gas,  or  steam  contained 
in  a  closed  vessel  is  established.  If,  however,  the  vessel  is  not  closed, 
air  will  pass  into  the  vessel  at  the  same  ratio  as  it  is  drawn  out  by  the 
jet,  and  thus  a  current  is  produced  to  remove  either  vapour  or  gases, 
or  to  Dut  objects  in  motion,  such  as  carriages,  waggons,  or  carts,  in 
tunnels  or  tubes. 

The  patentee  claims,  '^the  above  arrangement  to  exhaust  closed 
vessels,  or  to  produce  currents  or  motion  in  open  vessels.'' 


2b  William  Lloyd,  of  DaHmouthstreet,  Wetipiinster,  for  improve- 
ments in  the  manufacture  of  hydro-carbon  gae^  and  in  apparatus 
employed  therein, -^einy  a  cotnmunication, — [Dated  5th  July,  1864.] 

This  invention  consists  in  the  introduction  of  dry  steam  to  the  retorts 
containing  the  coal  or  other  substance  heated  to  their  own  intensity, 
and  in  preventing  any  reduction  of  the  temperature  during  the  process 
of  making  the  gas,  all  as  hereafter  explained. 

In  Plate  XI.  fig.  1  is  a  front  elevation,  and  fig.  2  a  longitudinal  sec- 
tion, of  a  pair  of  gas  retorts,  arranged  suitably  for  carrying  out  this 
invention,  a,  a,  are  the  two  retorts ;  b,  b,  are  plates  or  false  bottoms, 
in  each  retort,  with  side  ribs,  and  a  central  rib,  resting  on  the  bottom 
of  the  retorts.  The  plates  b,  b,  are  thus  raised  about  one  inch  and  a 
half  from  the  bottom ;  but  the  central  rib  also  serves  to  divide  the 
space  contained  between  each  plate  b,  and  the  bottom  of  the  retort  into 
two  longitudinal  channels.  £,  is  a  steam  pipe,  for  conv^ing  steam 
from  a  boiler  or  other  supply.  This  pipe  has  oranches  f,  p,  leading  to 
each  retort,  furnished  with  cocks  a,  o,  for  governing  the  admission  of 
the  steam.  The  retorts  a,  a,  are  charged  altemateljr,  and  the  steam  is 
admitted  into  the  retort  in  which  the  charge  is  most  incandescent.  The 
Bteam  first  enters  one  of  the  channels  between  the  plate  b,  and  the 
bottom  of  the  retort,  proceeds  along  that  channel,  enters  the  other 
channel  by  a  communication  u,  at  the  back  end,  where  it  is  super- 
heated to  the  same  degree  of  temperature  as  the  retort.  The  super- 
b^ted  steam  emerges  from  the  front  end  of  the  second  channel  into 
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the  iucandescent  charge  in  the  retort,  through  which  it  is  compelled  to 
travel,  becoming  thoroughly  decomposed  by  the  red-hot  coke ;  it  then 
enters  the  second  retort  by  a  back  connection  i ;  this  retort  is  charged 
with  coal  in  a  bituminous  state,  and  the  steam  takes  up  the  proper 
equivalent  of  carbon  to  convert  it  into  illuminating  gas ;  it  then  escapes 
b^  the  ascension  pipe  J,  to  the  main,  k,  k,  are  valves  in  the  ascension 
pipes  J,  J ;  these  valves  are  connected  by  a  lever  l,  so  that  the  closing 
of  the  one  opens  the  other,  m,  is  a  valve  in  the  back  connection  i,  to 
facilitate  the  charging. 

The  patentee  claims,  **  First, — introducing  dry  steam  to  the  retorts 
containing  the  coal  or  other  substance  heated  to  their  own  intensity, 
and  preventing  any  reduction  of  the  temperature  during  the  process  of 
making  the  gas  as  described.  Second, — constructing  retorts  for  the 
manufacture  of  gas,  substantially  as  described." 


2h  David  Blaicb,  (^ Manchester ^  for  certain  improvement*  in  ateamfire 
engines^ — being  a  communication. — [Dated  5th  July,  1864.] 

This  invention  consists  in  the  combination  of  a  steam  cylinder  con- 
taining two  pistons  with  a  water  cylinder  containing  two  pistons,  the 
said  steam  pistons  being  moved  to  and  from  each  other  bv  the  steam 
entering  by  valves  iJtemately  between  them  and  at  eacn  end.  The 
steam  pistons  are  severally  connected  to  a  water  piston  by  piston  rods, 
one  working  within  the  other.  By  this  description  of  pump,  and  its 
combination  with  the  engine  acting  as  described,  a  continuous  discharge 
of  water  is  obtained,  and  great  force  and  power  is  given  to  the  water 
ejected,  and  great  regularity  and  uniformity  in  the  working  and  freedom 
from  shaking  is  obtained. 

In  Plate  XI.  fig.  I  is  a  vertical  longitudinal  section  of  the  improved 
engine ;  and  fig.  2  a  section  of  the  valve  and  detached  part  of  the 
cylinder  having  the  steam  ports,  a,  a,  is  a  frame,  secured  to  the  boiler, 
and  upon  it  the  steam  cylinder  <?,  and  the  water  cylinder  d^  are  mounted. 
These  cylinders  have  each  two  pistons  ^,/,  andy,  A.  The  pistons^  andy, 
are  secured  to  a  hollow  piston  rod  i,  and  the  pistons  e,  and  A,  to  the 
rod  y,  which  works  withm  the  hollow  rod  ».  The  shaft  a*,  is  mounted 
in  bearings  h^,h\  and  carries  at  each  end  balance  wheels  it.  Between 
the  bearings  are  two  cranks,  to  one  of  which  is  connected  the  piston 
rod  j,  by  means  of  the  connecting  rod  I ;  and  in  the  balance  wheels 
are  placed  cranked  pins,  to  which  are  attached  the  connecting  rods,  for 
working  the  cross  head  m^,  which  is  secured  to  the  hollow  piston  rod  f. 
The  valve  «,  is  worked  by  means  of  a  crank  or  excentric  on  the  shaft  «*, 
connected  with  an  arm  upon  the  rocking  shaft  y»,  and  the  valve  rod  A>, 
is  connected  to  the  rocking  shaft  by  means  of  the  arm  t^  The  steam 
is  admitted  at  the  end  of  the  cylinder  through  the  ports  y*,  j*,  when 
the  valve  is  in  position,  as  in  fig.  1, — forcing  the  steam  pistons  to  the 
centre,  and  the  water  pistons  to  the  ends  of  their  respective  cylinders^, 
the  steam  exhausting  through  the  ports  /',  k^ ;  ana  as  the  valve  is 
.  changed  the  steam  is  admitted  to  the  centre  port  2^,  and  the  several 
pistons  are  forced  in  opposite  directions.  To  accomplish  these  results 
the  valve  is  peculiarly  constructed  so  as  only  to  require  a  single  valve 
to  operate  the  two  pistons,  the  opening  m\  admitting  steam  to  the 
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rt  yi,  and  haviiie  a  chamber  n,  through  which  the  steam  exhausts 
;hrough  the  port  k^,  when  in  position,  as  in  fig.  2  ;  and  at  the  opposite 
end  by  way  of  the  chamber  o,  and  the  port  k^ ;  at  the  same  time 
admitting  steam  to  the  centre  through  the  opening  p,  in  the  valve  and 
port  /',  and  thus  flJtemately  working  the  tables  as  desired. 

The  patentee  claims,  "First, — the  combioation  of  two  pistons, 
moving  m  opposite  directions  at  the  same  time,  in  one  steam  cylinder, 
operating  two  pistons  in  one  water  cylinder  (in  opposite  directions) 
connected  by  two  piston  rods,  one  working  within  the  other,  the 
motions  of  which  are  governed  by  a  double  crank,  or  other  eouivalent, 
having  direct  connection  with  the  piston  rods,  substantially  in  the 
manner  and  for  the  purpose  described.  Secondly,— the  construction  of 
the  single  valve  having  openings  and  chambers  for  the  admission  and 
exhaustion  of  the  steam  at  the  ends  and  centre  of  the  cylinder,  so  con- 
structed that  both  pistons  are  operated  upon  in  opposite  directions  at 
the  same  moment,  as  described.'* 


2V>  Edwabd  Cliftok,  of  Bradford,  Yorkshire,  for  improvement  in 
hrutheM,  and  in  the  manner  of  applying  fh^m  to  machinery  for  eojnhina 
wooly  cotton,  silk,  or  other  fibrous  substances,—  [Dated  5tfa  July,  1864.] 

This  invention  relates  to  the  dabbing  brushes  employed  in  wool- 
combing  machines  for  pressing;  the  wool  or  other  fibre  into  the  teeth  of 
the  combs,  and  the  object  of  it  is  to  reduce  the  great  wear  and  tear  iu 
such  brushes  produced  by  the  constant  striking  on  the  teeth  of  the 
combs  at  the  same  place  or  part  of  the  brush,  and  thereby  soon  wear- 
ing out  the  bristles  at  those  places,  whilst  the  bristles  at  other  parts 
are  not  injured,  or  but  slightly  so. 

In  Plate  XI.  fig.  1  ijs  a  vertical  section  of  a  dabbing  brush,  with  parts 
of  apparatus  in  connection  therewith,  constructed  according  to  this 
invention ;  and  fig.  2  is  a  plan  of  the  same,  a,  is  a  circular  brush, 
mounted  centrally  on  a  pivot  bolt  h,  which  passes  through  it  and 
through  a  bush  c,  attached  to  the  ordinary  slide  arm  d,  to  which  arm 
reciprocatory  motion  is  given  in  the  usual  manner.  GRie  dotted 
lines  e,  and  /,  show  the  several  rows  or  lines  of  teeth  of  two  circular 
combs  of  combing  machinery,  known  as  ''  Noble's  machine,"  for  which 
this  invention  is  especially  adapted,  and  the  arrow  indicates  the  direc- 
tion of  motion  thereof.  The  pivot  h,  is  placed  within  the  lines  of  teeth, 
so  that  as  the  combs  revolve  or  move  forward,  the  brush  is  also  caused 
to  rotate  slowlv,  or  move  forward,  intermittently,  in  the  same  direction ; 
by  which  it  will  readily  be  seen  that  the  brush  is  constantly  changing 
its  position,  or  varying  the  points  of  contact  with  the  teeth  of  the 
comos  at  each  stroke,  so  that  every  part  of  the  brush  is  brought  into 
action.  To  render  this  rotation  of  the  dabbing  brush  regular,  and 
capable  of  adjustment  as  to  its  speed  of  rotation,  a  worm  wheel  y,  is  fixed 
on  the  back  of  the  brush,  gearing  into  a  worm  h,  which  is  fixed  on  a 
spindle  mounted  on  a  bracket  t,  of  the  slide  arm ;  and  a  ratchet  wheel  j, 
is  fixed  on  this  spindle,  having  a  spring  catch  k,  takine  into  the  teeth 
thereof.  Another  catch  /,  is  hinged  iu  the  end  of  a  rod  or  arm  m,  which 
is  capable  of  being  set  and  held  in  a  bracket  n,  fixed  into  the  ordinary 
pillar  p,  of  the  machine  to  which  the  brackets  for  the  slide  arm  d,  are 
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fixed.  When  the  slide  arm  tnoyeB  upwards,  this  catch  Z,  will  act  upon 
the  teeth  of  the  ratchet  wheel,  and  turn  the  worm,  and  consequently 
the  brush,  and  the  spring  catch  Ar,  taking  into  the  teeth  of  the  ratchet, 
will  prevent  its  turning  backwards.  The  rod  in,  can  be  set  in  the 
bracket  higher  or  lower,  to  act  more  or  less  upon  the  teeth  of  the 
ratchet,  or  to  move  it  in  the  space  of  one,  two,  or  more  teeth  at  a 
stroke,  as  is  found  most  desirable,  r,  is  a  small  additional  brush,  fixed 
to  the  slide  arm,  which  is  found  useful  in  striking  the  wool  partially 
into  the  teeth  of  the  combs  before  the  rotating  brush  comes  into  action. 
Or,  instead  of  a  circular  rotating  brush,  it  will  be  evident  that  an 
ordinary  form  of  brush,  or  other  forms,  may  be  caused  to  oscillate,  or 
traverse,  or  move  to  and  fro  laterally  by  means  of  a  crank  or  excentric 
applied  to  any  convenient  rotary  part  of  the  machine,  and  a  rod  con- 
necting the  same  to  the  brush  so  as  to  cause  the  said  brush  to  change 
place,  or  vary  the  points  of  contact  thereof  with  the  teeth  of  the  combs 
at  each  stroke.  Or,  a  brush  may  be  employed  in  form  of  a  travelling 
endless  belt,  but  the  circular  form  of  brush,  moved  in  manner  shown, 
is  preferred. 

The  patentee  claims, ''  the  giving  rotatory,  oscillatory,  traverse,  or 
other  lateral  motion  to  the  dabbing  brushes  of  combing  machines,  for 
the  purpose  of  varying  or  changing  the. points  of  contact  of  the  bristles 
of  the  brushes  with  the  teeth  of  the  combs." 


To  Bekjamiv  Fbakklik  STrsTETAirr,  of  Suffblk,  Stale  of  Massachw 
ietts,  U.S.A.,  for  improvements  in  the  mode  of  uniting  pieces  of  leather^ 
and  in  the  manufacture  of  shoes  and  teo^.---[Dated  6th  July,  1864.] 

This  invention  consists  in  connecting  leather  and  other  materials  by  a 
line  of  sewing,  composed  of  a  series  of  loops  or  stitches,  and  a  series 
of  pegs  or  their  equivalents ;  the  pegs  and  the  loops  or  stitches  co^ 
operating,  so  as  not  only  to  fiisten  together  the  pieces  or  sheets  of  lea- 
ther or  material,  but  mutuallyto  aid  in  keeping  each  other  in  place 
therein. 

The  invention  further  consists  in  a  new  or  improved  manufacture  of 
boot  or  shoe,  viz.,  one  which,  besides  its  upper  leather  and  sole  or  soles 
and  a  thread  for  connecting  them  together,  has  a  row  of  pegs  so  com- 
bined and  arranged  therewith  as  not  only  to  aid  in  &stening  the 
stitches  or  loops  of  the  thread  in  place,  but  to  operate  as  an  additionid 
means  of  connecting  the  parts,  and  thereby  improving  the  shoe  in 
various  respects. 

In  Plate  XII.  fig.  1  is  a  plan  view  of  the  improved  mode  of  unitiDg 
the  outer  and  inner  sole  of  a  boot  together ;  and  fig.  2  is  a  side  eleva- 
tion of  the  same,  a,  is  the  outer  sole ;  b,  the  upper  leather ;  and  o, 
the  *'in*sole'*  of  a  shoe,  they  being  connected  by  a  thread  a,  and  a 
series  of  pegs  h,  h,  h,  inserted  within  a  series  of  awl  holes. 

The  threM  is  to  be  looped  within  the  awl  holes,  or  it  may  be  passed 
through  them,  and  is  to  nave  a  peg,  either  of  wood  or  other  proper 
material,  driven  into  each  hole,  so  as  to  either  compress  or  expand  the 
thread  within  the  hole,  and  against  its  side  or  sides,  in  maimer  to  not 
only  firmly  fix  or  aid  in  fixing  the  thread  in  the  hole^  but  at  the  same 
time  to  firmly  fasten  the  peg  therein. 
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In  sewing  leather  by  means  of  a  sewing;  machine,  and  with  a  thread 
(whether  waxed  or  not),  by  running  it  through  or  looping  it  into  a 
series  of  awl  holes  made  in  such  leather,  the  part  of  the  thread  depo- 
sited within  each  hole  will  seldom  completely  fill  the  hole,  in  conse- 
quence of  which,  when  the  exposed  parts  of  the  thread  may  become 
worn  out,  the  materials  connected  together  are  liable  to  be  easily 
ripped  apart.  By  means,  however,  of  the  row  of  pegs,  the  thread  can 
be  so  firmly  fastened  within  the  several  awl  holes  as  to  securely  connect 
the  parts  together,  and  materially  to  prevent  them  from  being  ripped 
apart.  The  thread  also  serves  to  keep  the  ]>egs  in  place  within  the 
holes.  The  making  of  the  awl  holes,  and  the  insertion  of  the  pegs  and 
the  thread  therein,  may  be  effected  either  by  manual  labour  and  proper 
tools  or  implements,  or  such  may  be  accomplished  by  mechanism  ope- 
rating automatically  either  in  whole  or  in  pai*t. 

The  patentee  claims  "  the  new  or  improved  art  or  mode,  substan- 
tially as  described,  of  uniting  pieces  of  leather  or  other  material.  Also, 
the  new  or  improved  manufacture,  or  shoe  or  boot,  made  substantially 
in  manner  as  oescribed.'* 


2b  Zephaitiah  Bbiboewateb  Smith,  of  Dudley^  Worcestershire^  and 
John  T 
chairsr 


John  BiCHABi>s,^jiniV/(m,  Staffordshire^  for  in^provements  in  railway 
'     •.— [Dated  12th  July,  1864.] 


AccoBnnro  to  this  invention,  railwav  chairs  are  made  of  two  pieces  of 
wrought  iron,  cut  from  bars  rolled  of  such  a  figure  that  when  placed  on 
either  sidQ  of  the  rail  their  upper  parts  fit  the  body  and  base  of  the 
rail.  Each  of  the  pieces  is  numisned  with  a  flange  at  its  base,  one  end 
of  each  flansre  passing  under  the  rail.  By  means  of  pins  each  half  of 
the  chair  is  fixed  to  the  sleeper,  and  the  rail  secured  oetween  the  two 
halves.  The  bars  of  wrought  iron,  from  which  the  halves  of  the  chair 
are  cut  by  sawing  or  diriding  the  said  bars  transversely,  consist  of  a 
broad  flat  plate,  near  the  middle  of  which  is  a  vertical,  or  nearly  vertical, 
rib.  One  side  of  the  rib  is  hollowed  out  at  its  base,  so  as  to  make  it 
fit  the  side  of  the  rail  it  is  to  be  used  with  ;  the  other  side  thickens 
towards  the  base,  for  the  purpose  of  giving  it  strength. 

Bailway  chairs  made  according  to  this  invention  are  lighter  and 
stronger  than  ordinary  railway  chairs;  thev  can  be  put  down  and 
replaced  more  readily  than  the  ordinary  railway  chairs,  and  are  not 
liable  to  break. 

In  Plate  XII.  fig.  1  represents,  in  end  elevation,  and  fig.  2  in  plan,  a 
wrought-iron  railway  chair,  constructed  according  to  this  invention, 
supportine  a  portion  of  a  rail.  The  chair  consists  of  two  pieces  or 
halves  0,  S,  situated  on  either  side  of,  and  under,  the  rail  r.  Each 
half,  0,  5,  consists  of  a  broad  flat  flange  or  base  a',  i^,  having  at  one 
side  a  vertical,  or  nearly  vertical,  rib  or  cheek  a^,  ^.  The  inner  face 
of  each  rib  or  cheek  is  hollowed  out  at  0^,  b\  the  hollowed  part  having 
a  figure  the  reverse  of  that  of  the  base  or  head  of  the  rail ;  the  inner 
tBLce  of  the  cheek  or  rib  is  thereby  made  accurately  to  fit  the  body  and 
base  of  the  rail,  as  best  seen  in  fig.  1*  The  outer  side  of  the  rib  is 
inclined  towards  the  flange  a^,  h^.  When  the  two  halves  0,  h,  of  the 
chair  are  closed  upon  the  rail  ir,  they  grasp  it  so  tightly  that  the  wooden 
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wedges  ordinarily  used  to  fix  the  rail  in  the  chair  are  not  required. 
Ench  end  of  the  flange  a*,  5*,  of  the  halves  of  the  chair  is  provided 
with  a  hole,  through  which  fafltening  pins  (/,  <^,  are  passed,  for  fixing 
the  halves  of  the  chair  to  the  sleeper  e.  The  fastening  pin  rf«,  on  the 
side  of  the  flange  opposite  to  that  at  which  the  vertical  rib  a*,  6\  is 
situated,  has  a  long  conical  head,  and  is  made  to  bear  against  the  base 
or  lower  head  of  the  rail  c,  and  assist  in  supporting  tne  rail  in  the 
chair ;  the  rail  is  thereby  held  at  opposite  points  by  each  half  of  the 
chair. 

In  making  the  half  chairs,  bars  of  wrought  iron  are  rolled  to  a  figure 
in  cross  section,  best  seen  in  the  end  elevation  of  the  half  chair  marked 
a,  in  fig.  1 ;  and  the  bars  are  divided  transversely  into  a  series  of  the 
half  chairs,  having  tlie  width  seen  in  fig.  2,  or  ot  any  other  width,  as 
occasion  may  require.  After  making  the  pin  holes  at  the  ends  of  the 
base  or  flange  of  the  half  chairs,  they  are  then  ready  for  use. 

The  grooves  in  the  rolls  employed  for  manufacturing  the  bars  from 
which  the  halves  of  the  chair  are  cut,  by  sawing  or  dividing  the  bars 
transversely,  have  the  figures  proper  to  roll  the  said  bars. 

The  patentees  claim,  "  making  each  of  the  said  chairs  of  two  half 
chairs,  or  pieces  of  wrought  iron  cut  transYerseljr  from  rolled  bars,  con- 
sisting of  a  horissontal  base  or  flange  and  a  vertical,  or  nearly  vertical^ 
cheek  or  rib ;  the  rail  being  supported  upon  the  base  or  flange  of  each 
of  the  halves  of  the  chair,  and  grasped  and  held  firmly  between  the  two 
ribs  or  cheeks  of  the  halves  of  the  chair,  essentially  in  the  manner 
described  and  illustrated.'* 


2b  Saikt  Joh^  Vincsxt  Day,  of  Glas^ow^  for  improvements  in  wheels 
and  axle  hoses  for  locomotive  engines,  carriages,  and  other  vehicles  used 
on  railways^  tramicays^  and  common  roads ^ — hein^  a  cotnmumcation, — 
[Dated  12th  July,  18G4..] 

Wheels,  constructed  according  to  this  invention,  consist  of  two  central 
bosses  of  cast,  wrought,  or  malleable  iron  or  steel,  forming  the  nave, 
through  which  a  hole  is  bored  for  receiving  the  axle.  The  interior  faces 
of  the  two  bosses  are  made  flat  or  curved,  and  are  kept  at  such  a  dis- 
tance apart  as  to  hold  between  them  two  thin  annular  plates  of  iron, 
steel,  or  other  suitable  material.  The  space  between  the  plates  in- 
creases gradually  as  the  periphery  of  the  wheel  is  approached,  where  the 
opening  is  of  sufficient  width  to  allow  of  the  passage  of  the  tyre  between 
the  two  plates.  The  extremities  of  these  two  plates  are  rounded  off, 
so  as  to  form  an  annular,  curved,  or  other  shaped  ring  all  round  the 
plate  on  its  inner  or  outer  sides,  and  the  back  portion  of  the  tyre  is 
made  of  a  counterpart  form,  with  a  raised  ring  all  round  it,  fitting  into 
the  annular  space  on  the  interior  of  the  plates.  The  central  bosses  and 
plates  are  bolted  together,  the  result  oeing  a  light  and  exceedingly 
strong  wheel. 

The  figure  in  Rate  XII.  is  a  section  of  the  improved  wheel  taken 
horizontallv  in  a  transverse  direction  through  its  axis,  a,  a,  are  the 
bosses,  made  of  cast  or  wrought  iron  ;  their  inner  faces  are  faced,  so  as 
to  be  parallel  to  one  another  when  put  in  position  upon  the  wheel  axle. 
Through  these  bosses  a,  several  holes  are  formed,  for  the  reception  of 
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the  rivets  5,  which  pass  through  the  bosses  and  through  corresponding 
holes  in  the  disc  plate  <?,  forming  the  body  of  the  wheel.  <?,  is  the  tyre, 
made  of  cast  iron,  which,  owing  to  this  system  of  construction,  is  capable 
of  being  cast  in  a  chill  in  a  state  fit  for  use.  The  wheel  is  capable  of 
many  yariations  of  form ;  instead  of  using  the  disc  plates  of  the  form 
shown,  they  may  be  corrugated  either  annularly  or  radially,  so  as  to 
obtain  a  greater  amount  of  elasticity.  The  space  e,  between  the  plates 
c,  is  filled  with  sawdust  or  other  material,  which  is  a  low  conductor 
of  sound.  The  advantages  resulting  from  this  form  and  construction 
of  wheel  are — great  lightness,  combined  with  great  strength ;  the  pre- 
servation of  the  tyre  in  a  solid  state,  that  is,  free  from  either  bolt  or 
rivet  holes  ;  and  a  great  reductiou  of  the  noise  usually  resulting  from 
the  rolling  of  the  wheels  upon  a  line  of  railway,  on  tramways,  or  on 
common  roads ;  whilst  another  advantage  resulting  is  the  prevention  of 
accidents  now  frequently  caused  by  the  fracture  of  the  tyres  of  wheels  ; 
and  if  the  fyres  should  nappen  to  get  broken,  the  pieces  cannot  leave 
the  wheel,  on  account  of  the  powerral  grip  which  the  plates  have  on  the 
tyre,  whether  whole  or  fractured. 

The  patentee  claims,  "  First, — the  general  arrangement  and  mode  of 
constructing  wheels  substantially  as  described.  Second,— the  applica- 
tion of  elastic  sides  or  discs  for  the  purpose  of  holding  the  tyres  of 
wheels,  substantiaUy  as  described," 


lb  GuBDoy  Wadswobth  Pitcheb,  of  OuUum-street,  City^  for  an  im* 
proved  self'odjv^ting  pipe  lorench^ — being  a  communication, — [Dated 
13th  July,  1864.] 

This  invention  consists  in  constructing  a  wrench  in  such  a  manner 
that  it  will  accommodate  itself  to  several  sizes  of  pine  without  being 
adjusted,  while  the  instrument  is  inexpensive,  durable,  and  of  a  most 
convenient  form. 

In  Plate  XII.  is  a  longitudinal  section  of  the  improved  wrench.  The 
body  A,  and  the  handle  n,  of  this  wrench  may  be  advantageously  con- 
structed of  wrought  or  malleable  iron.  The  handle  n,  is  cheaply  and  ad- 
vantageounly  constructed  of  a  piece  of  iron  pipe.  The  excentnc  c,  is  best 
made  of  tempered  steel,  and  the  minor  parts  may  be  formed  of  any  snitable 
material.  The  body  a,  is  curved  to  form  one  jaw  for  holding  the  pipe. 
For  a  second  jaw  a  toothed  or  serrated  excentnc  c,  is  employed,  which 
works  in  a  slot  n,on  an  axle  i7, permanently  fixed  in  the  ears  on  the  body  of 
the  wrench  at  either  side  of  the  slot.  Tlie  excentric  c,  has  teeth  formed 
upon  a  portion  of  its  periphery,  and,  for  convenience,  is  provided  with 
stops  ft,  to  prevent  it  coming  in  immediate  contact  with  the  jaw  formed 
on  the  boay  a.  The  excentric  c,  is  also  provided  with  a  circular 
handle  c,  for  drawing  back  the  excentric  from  the  curved  end  of  the 
body  a,  sufficiently  to  freely  admit  the  pipe  or  other  round  piece  of 
metal  on  which  it  may  be  desired  to  operate.  Tlie  upper  or  serrated 
part  of  the  excentric  c,  forming  one  jaw,  is  drawn  towards  the  curved 
end  of  the  body  a,  forming  the  other  jaw,  by  means  of  a  chain  e,  fixed 
at  one  end  by  means  of  a  pin  d^  to  the  excentric  c,  and  at  the  other  to 
a  rod  r ;  or  m  any  other  convenient  and  suitable  manner.  This  rod 
formed  with  a  boss  or  washer  e^  on  one  end,  extends  partially  through 
the  body  a,  and  the  handle  b,  the  said  handle  being  hollow  for  this 
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purpose,  as  well  as  for  tbe  purpose  of  combining  strength  with  light- 
ness in  its  construction.  The  aandle  b,  is  open  at  the  end  adjacent  to 
the  body  a,  and  closed  at  the  opposite  end.  A  spiral  spring  o,  is  wound 
round  the  rod  f,  one  end  of  which  spring  is  fastened  to  the  said  rod  by 
means  of  a  pin  j^  or  may  act  against  a  boss  formed  on  the  end  at  the 
same  point,  and  the  opposite  end  acts  ac^ainst  the  shoulders  y,  formed 
on  the  interior  of  the  body  a.  The  handle  b,  is  screwed  into  the 
body  A,  so  that  it  ma^  be  easily  detached  and  replaced  when  required. 
The  ezcentric  c,  forming  one  jaw,  hayinc;  been  withdrawn  from  the 
curbed  portion  of  the  body  a,  forming  the  other  jaw,  sufficiently  to 
admit  the  pipe  or  other  article,  the  spring  o,  acting  upon  the  rod  f,  to 
which  the  chain  s,  is  attached,  draws  back  the  lower  part  of  the 
excentric  c,  and  forces  the  upper  or  serrated  portion  towards  the 
curved  end  of  the  body  a,  thereby  holding  the  pipe,  or  other  article, 
securely  between  the  jaws.  The  jaw  or  excentnc  c,  is  so  arranged 
with  reference  to  the  curved  part  of  the  body  a,  and  operated,  that  the 
pipe  placed  between  the  two  laws  is  immoveably  hela  by  the  wrench, 
nowever  much  pressure  may  be  applied  to  the  handle  b. 

The  patentee  claimii,  "  in  combination,  with  the  body  a,  the  hollow 
handle  b,  the  excentric  c,  the  spring  o,  the  chain  £,  and  the  rod  f,  con- 
structed and  arranged  substantially  in  the  manner,  and  for  the  pur- 
pose, set  forth." 


To  Jahis   Gabth  Mabshall,  of  Leeds,  for  improvements  in  steam 
l^enenUors.— [Dated  18th  June,  1804.] 

The  object  of  this  invention  is  to  produce  a  perfect  circulation  of  the 
water  in  the  steam  boiler  or  generator,  so  that  the  steam,  immediately 
it  is  generated,  may  escape  from  the  surrounding  water,  and  reach  the 
steam  space  above.  By  a  proper  circulation  of  the  water  the  colder 
portions  thereof  will  be  brougnt  into  contact  with  the  hollow  parts  of 
the  steam  generator  exposed  to  the  fire  or  heated  gases,  and  steam  will 
be  more  rapidly  generated  than  in  boilers  of  the  ordinary  construction. 
In  Plate  XI.  fig.  1  is  a  side  elevation,  representing  one  of  the  im- 

E roved  modes  of  constructing  steam  generators.  In  this  instance  the 
oiler  consists  of  a  series  of  syphon  tubes,  secured  in  any  suitable 
manner  in  a  horizontal  plate.  Any  convenient  number  of  tubes, 
according  to  the  capacity  of  which  it  is  desired  to  make  the  boiler,  may 
be  used,  and  these  tubes  are  converted  into  separate  syphons,  that  is, 
the  tubes  are  bent,  and  are  made  with  legs  of  different  lengths,  the 
open  end  of  one  lep^  a,  being  made  to  communicate  with  the  lower  part 
of  the  boiler  a,  while  the  open  end  of  the  other  leg  a\  commumcates 
with  the  steam  space,  or  with  a  higher  level  of  the  boiler.  The  bent 
parta  of  the  tubes  pass  through  the  tube  plate  b,  which  forma  the  lower 
part  of  the  boiler,  and  they  project  downwards  into  the  fire  space  of 
the  furnace  b,  and  are  thus  subjected  to  great  heat.  By  reason  of  the 
difference  in  the  length  of  the  legs  a,  a^  of  the  syphon  tubes,  and  the 
consequent  difference  in  the  level  of  the  two  open  ends  of  the  syphon 
tube,  a  rapid  circulation  of  the  water  is  maintained,  as  the  cooler 
particles  of  water  will  pass  down  the  shorter  leg  of  the  syphon,  while 
the  steam  will  rise  up  tne  longer  leg. 
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Fig.  2  ii  a  Tertical  section,  repmenting  another  method  of  effecting 
the  object  of  this  mvention.  In  this  instance,  instead  of  the  bent 
syphon  tubes  a  series  of  single  straight  vertical  tubes  c,  c>,  are  used, 
which  are  divided  down  the  centre  by  a  partition  d,  into  two  chan< 
nels  c,  and  c<,  both  of  which  are  open  at  the  upper  end,  but  at  different 
levels.  The  two  channels  r,  and  c',  communicate  at  their  lower  parts 
under  the  partition  d^  so  that  there  will  be  an  upward  and  downward 
current  on  opposite  sides  of  the  central  partition,  as  indicated  by  the 
arrows.  These  vertical  tubes  project  down  from  the  tube  plate  b,  at 
the  lower  part  of  the  boiler  into  the  fire  space,  precisely  as  the  syphon 
tubes  above  mentioned.  In  order  to  cause  the  narticfes  of  steam,  as 
they  are  formed,  to  pass  up  the  proper  channel,  as  indicated  by  the 
arrows,  the  lower  end  of  the  diaphragm  or  partition  J,  should  be  bent 
on  one  side,  as  shown  at  i.  This  will  generally  be  found  sufficient 
to  direct  the  steam  into  the  proper  channel,  and  this  may  be  still 
further  ensured  by  making  transverse  openings  in  the  partition,  and 
adapting  thereto  deflecting  plates,  as  at  2,  2. 

In  constructing  boilers  with  these  divided  tubes,  it  will  be  found 
advisable  to  arrange  the  several  rows  of  tubes  in  such  a  manner  that 
the  descending  channels  of  two  neighbouring  tubes  should  be  opposite 
to  each  other,  and  the  ascending  channeb  of  the  tubes  shidl  be 
on-site  to  ascending  channels  of  other  tubes,  as  seen  best  in  fig.  3, 
iniich  is  a  sectional  plan  view  of  a  square  upright  boiler,  constructed 
according  to  this  invention.  It  will  be  seen  that  the  fire-place  0,  is 
surrounded  by  a  water  space  d,  which  is  divided  by  a  vertical  parti- 
tion d^,  into  two  channels,  for  ascending  and  descending  currents, 
precisely  as  in  the  tubes,  the  partition  d\  being  also  divided  with  lateral 
openings  at  its  lower  part,  and  deflecting  plates,  to  direct  the  steam 
into  the  ascending  channel :  s,  is  the  fire  door  of  the  furnace,  and  f, 
the  exit  flue,  communicating  with  a  flue  which  surrounds  the  boiler, 
and  into  which  the  gases,  after  they  have  circulated  among  the  tubes  a,  a, 
pass.  The  feed  water  may  be  supplied  to  the  narrow  water  space 
surrounding  the  boiler,  or  to  any  other  convenient  part  of  the  apparatus ; 
or  some  tubes  connected  with  the  boiler  may  be  placed  in  the  flue,  in 
order  to  intercept  any  heat  that  may  have  a  tendency  to  pass  off  in 
that  direction ;  and  the  feed  water  may,  if  desired,  be  made  to  pasd 
through  such  tubes  before  it  enters  the  body  of  the  boiler. 

Fig.  4  is  a  sectional  view,  representing  a  modification  of  the  plan  just 
described.  In  this  instance,  instead  of  tubes  divided  by  a  central  parti- 
tion, long  narrow  chambers  or  leaves  are  employed,  wmch,  however,  are 
divided  by  means  of  a  central  partition  d,  as  in  the  tubes  of  fig.  2,  into 
two  channekh—an  ascending  and  a  descending  one.  It  will  be  seen  that, 
in  all  the  several  modifications,  the  ascending  channel  is  carried  up  a 
considerable  distance  above  the  open  end  of  the  descending  channel, 
and  therefore  the  issue  of  the  steam  from  the  open  end  of  the  ascend- 
ing channel  will  not  disturb  the  water  about  the  open  end  of  the 
descending  channel. 

The  patentee  claims, ''  the  mode  herein  set  forth  of  producing  a  cir- 
culation of  the  water  in  steam  boilers,  so  that  the  steam,  immediately 
it  is  generated,  may  at  once  escape  from  the  surrounding  water,  and 
reach  the  steam  space  above." 
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To  Ephkaim  Rltoliffs  and  Chkibtophbb  Adtswobth,  both  of  Over 
Barmen^  LancMhire,  for  UnprovmnenU  in  homifor  weaving. — [l^ated 
6th  July,  1864.] 

This  invention  consists  in  constructing  the  treadles  of  looms  of  two 
parts  with  a  double  boss,  one  boss  carrying  the  treadle,  and  the  other 
DOSS  having  a  short  arm  cast  thereto,  in  which  arm,  and  in  the  treadle, 
is  a  slot  hole  and  bolt.  On  the  inner  face  of  the  boss  carrying  the 
treadle,  and  on  the  inner  face  of  the  boss  of  the  arm,  are  a  number  of 
indentations  and  teeth,  so  that  the  two  may,  by  means  of  the  bolt,  be 
securely  held  together.  The  boss  and  arm  work  on  a  stud  fixed  to  a 
cross  rail ;  the  treadle  may,  by  means  of  the  bolt,  indentations,  and 
teeth,  be  readily  fixed  to  the  said  arm  at  any  angle,  by  which  means 
the  treadles  are  greatly  shortened,  and  different  li^s,  with  one  and  the 
same  tappet  or  sets  of  tappets,  are  obtained,  and  thus  the  shedding  is 
regulated  as  desired. 

In  Plate  XII.  fig.  1  shows  the  improved  treadles  and  part  of  the  cross 
rail ;  and  fig.  2  is  an  end  view  of  one  of  the  improved  treadles.  5,  is  a 
cross  rail,  to  which  the  treadles  (?,  c',  are  attached  by  and  work  on  the 
stud  e :  to  each  of  the  treadles  c,  c^,  is  attached  an  upright  piece  d,  in 
the  upper  part  of  which  is  a  recess,  in  which,  and  on  the  pin  or  stud  <?•, 
works  the  antifriction  pulley  e :  the  tappets /",/*,  at  eacn  revolution  of 
the  tappet  shaft  y*,  act  on  the  antifriction  pulleys  e,  e,  (by  means  of  the 
upright  pieces  d,  J,*  which  are  secured  to  the  treadles  by  the  bolts  y,  y', 
and  the  teeth  and  indentations  shown  at  A,  fig.  2),  and  impart  the  neces- 
sary motion  to  the  treadles  c,  c',  which  motion,  by  means  of  the  "lam" 
Toas  j,j,  the  healds  are  actuated  as  required. 

Tr^kdles  constructed  as  above  described,  are  much  lighter,  and 
require  proportionately  less  power  to  actuate  them,  than  the  ordinary 
treadles,  which  extend  in  length  the  width  of  the  loom  ;  and  they  may 
readily  be  set  by  altering  the  relative  angles  of  the  treadles  «,  e^,  and 
the  upright  pieces  J,  d^,  by  means  of  the  bolts  y,  y^,  and  the  slot  hole  t, 
so  that  the  treadles  may  make  a  shorter  or  longer  stroke  actuating 
the  lam  rods  and  healds  in  proportion,  thus  regulating  the  shed. 

The  patentees  claim,  *^  the  construction  and  arrangement  of  treadles, 
as  herein  set  forth.** 


To  Chableb  H^STiNes  Colletts,  of  Lincoln* s4nn^lda^  Jbr  improve' 
ments  in  washing  machines^ — being  a  communicaiion. — [Dated  8th 
July,  1861.] 

This  invention  relates  to  improvements  on  a  washing  machine,  for 
which  a  patent  was  granted  to  J.  H.  Johnson,  dated  I7th  October,  1863. 
The  principal  improvements  consist  in  dispensing  with  the  upper 
portion  of  the  supports  of  the  driving  gear  of  the  machine  and  drum. 
The  figure  in  rlate  XII.  represents  a  sectional  elevation  of  the  im- 
proved washing  machine,  a,  is  the  vessel  containing  the  washing  fluid ; 
B,  the  main  framing,  which  supports  the  entire  driving  gear  of  the 
machine,  as  well  as  the  vessel  a.  The  various  moving  parts  may  be 
actuated  by  a  crank  handle  on  the  axis  7,  or  by  a  driving  pulley.  This 
shaft  If  oarries  9^  drum  b,  which,  by  turning  the  handle,  is  made  to 
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revolve.  The  shaft  ifi  supported  by  bearings  h,  of  the  framework  b. 
The  vessel  a,  which  contains  the  washing  liquid,  is  also  fitted  in- 
ternally with  a  series  of  wood  or  galvanized  iron  rollers  c,  cSc",  c*", 
fixed  on  shafts  supported  by  the  framing  b,  as  at  d^  d,  so  that  these 
rollers  may  revolve  when  the  strap  or  band  i,  imparts  motion  to  them. 
There  are  other  rollers,  placed  in  the  position  of  j>,  j>',  also  fixed  to  the 
frame  b,  and  which  revolve  on  their  own  axes,  o,  is  another  drum, 
which  revolves  on  a  fixed  shaft,  supported  by  the  arm  or  lever  r,  at  y. 
The  arm  or  lever  f,  is  made  so  as  to  move  on  the  bearing  or  pivot  /, 
on  the  arm  X',  being  part  of  the  frame  b.  At  the  lower  end  of  this 
arm  there  is  at  h,  a  spiral  or  other  spring,  for  giving  elasticity.  It  is 
at  one  end  fixed  on  tiie  frame  b,  as  at  h,  and  at  the  other  end  to  the 
arm  or  lever  f,  at  7*^,  by  which  means  the  drum  g,  is  kept  pressed 
upwards  (the  arm  f,  working  on  a  pivot  at  /,)  and  a  proper  and  con- 
tinuous tension  is  thus  given  to  the  band  i.  The  driving  band  passes 
over  the  drum  £,  and  under  the  rollers  n^  and  n,  inside  of  the  vessel  a, 
and  will  pass  out  over  the  drum  g,  and  pass  into  the  liquid  again  under 
the  rollers  <?,  c^  c",  tf'".  On  rotating  the  crank  handle,  the  shaft  I, 
and  drum  s,  will  receive  the  same  movement,  and  will  impart  a  rotatory 
motion  to  the  baud,  which  in  turn  will  impart  a  rotatory  motion  to 
the  rollers  n',  n,  the  drum  o,  and  the  cylinders  or  rollers  c,  c',  c**,  c'**. 
The  fabrics  to  be  washed  being  thrown  into  the  washing  vessel  on  to 
the  top  of  the  rollers,  are  drawn  by  the  rotatory  motion  of  the  rollers 
between  them  and  the  endless  band  i,  and  as  the  several  rollers  revolve 
at  the  same  speed  there  is  no  danger  of  the  articles  becoming  torn  or 
injured.  The  fabrics  move  constantly  over  the  rollers,  passing  alter- 
nately above  and  below  them,  and  are  compressed  between  the  endless 
band  and  the  under  sides  of  the  rollers,  and  carried  through  the  water 
or  washing  fluid,  which  thus  removes  all  impurities  therefrom.  The 
endless  band  will  be  kept  at  its  full  tension  in  consequence  of  the 
spring  H,  keeping  down  the  lower  end  of  the  lever  or  arm  f.  The 
axles  on  which  the  rollers  c,  c^,  c",  c'",  and  rollers  n,  and  D^  revolve 
will  be  constructed  with  proper  bushings,  so  as  to  prevent  a  leakage  of 
the  washing  fluid.  A  tap  or  cock  is  fitted  in  the  vessel  a,  near  the 
bottom,  to  turn  off  the  liquid  when  required.  If  necessary,  a  furnace  J, 
to  keep  the  water  heated,  is  applied,  and  in  that  case  a  flue  will  be 
necessary,  as  shown  at  k,  The  vessel  a,  can  be  heated  by  gas,  or  by 
auy  other  suitable  apparatus. 

The  patentee  claims,  "the  general  improved  construction  and 
arrangement  of  the  different  parts  of  the  washing  machine,  as 
described." 


fZb  William  Edwabd  Newtok,  of  Chaneery-lane^  far  improvement 
in  printing  machinery , — beiny  a  eommunieation, — [Dated  16th 
November,  1864.] 

This  invention  relates  to  certain  improved  mechanical  arrangements 
for  delivering  the  printed  sheets  from  the  impression  cylinders,  and 
depositing  them  in  piles  on  tables  provided  for  the  purpose.  The  in- 
vention is  more  particularly  applicable  to  the  fast  printing  machines, 
known  as  Hoe's  rotary  circular-bed  printing  macniues ;  out  it  ma^ 
yoL.  XXI,  2  z 
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also  be  advantageously  adapted  to  other  printing  machines,  in  which  a 
large  number  of  sheets  are  required  to  be  delivered  in  rapid  succession, 
with  little  or  no  enpace  or  interval  between  the  end  of  one  sheet  and  the 
commencement  of  the  Hucceeding  sheet. 

In  Plate  XII.,  fig.  1  represents,  in  elevation,  an  arrangement,  in 
which  two  sets  of  carrying  tapes  a,  a,  a,  and  rollers  a\  a>,  a^,  are  to  be 
placed  one  above  the  oUier,  anJ  as  near  together  as  possible.  Both 
sets  are  mounted  in  a  vibrating  frame  5,  whicn  moves  on  a  centre  pin 
h*,  fixed  in  the  stationary  framing.  By  this  arrangement,  the  corrviug 
tapes  a,  and  rollers  a>,  may  be  moved  up  or  down  in  a  vertical  direc- 
tion, as  indicated  by  dotted  lines,  in  oraer  to  bring  the  nip  of  first  one 
set  of  tapes  and  then  of  the  other  opposite  to  the  bite  or  the  delivery 
rollers  o,  e.  A  guide  bar  d,  placed  between  the  delivery  rollers  and 
the  carrying  tapes,  directs  the  issuing  edge  of  the  printed  sheets  first 
to  one  set  of  tapes  and  then  to  the  other.  In  this  way,  each  set  of 
carrying  tapes  will  only  have  one-half  of  the  printed  sheets  to  dispose 
of,  and  win,  consequently,  have  ample  time  to  deposit  them  on  the 
table  by  means  of  the  fly  frames  e,  <f,  as  is  well  known. 

An  obvious  modification  of  this  arrangement  is  to  mount  the  rollers 
and  pulleys  a',  of  the  carrying  tapes  a,  in  a  stationary  frame,  and  to 
move  the  delivery  rollers  e,  c,  up  and  down,  so  as  to  bring  them  alter- 
nately opposite  to  the  grip  of  the  sets  of  carrying  tapes  a,  a;  in  order 
that  the  printed  sheets,  as  they  issue  from  between  the  delivery  rollers 
e,  may  be  delivered  first  to  one  set  of  tapes  and  then  to  the  other,  and 
conveyed  by  them  to  the  fly  frames  e,  e,  whereby  the  printed  sheets  are 
deposited  on  the  tables  /,  /. 

f^g.  2  represents,  in  elevation,  another  arrangement,  in  which  the 
forward  edges  of  the  printed  sheets,  as  thejr  issue  from  the  delivery 
rollers  e,  c,  are  blown,  by  means  of  an  intermittent  blast  from  the  air 
pipes  y,^\  into  the  grip  of  or  against  first  one  and  then  the  other  set 
of  carrying  tapes  0,  a.  To  this  end  there  are  two  horizontal  air  pipes 
9i  9^i  placed  one  above  the  other,  below,  near  the  grip  of  the  delivery 
rollers  c,  e.  These  pipes  communicate  with  two  vertical  air  pipes  ^^,  y*, 
which  are  connected  with  two  pumps  f»,  n,  for  the  purpose  of  letting 
on  the  air  to  the  pipes  ^,  y',  alternately.  These  pumps  n,  are  operated 
at  the  proper  moment  by  means  of  a  pair  of  ezcentrics  0, 0^,  on  the 
bevil  wheel  shaft  ^i.  The  under  one  of  these  pipes  y',  is  perforated 
with  holes  on  the  top  side,  and  the  other  one  y,  on  the  bottom  side ; 
and,  as  the  printed  sheets  pass  between  them,  a  blast  of  air  is  caused 
to  issue  from  the  holes  in  one  or  other  of  these  pipes  alternately,  so 
that  the  sheets  will  be  blown  either  up  or  down,  and  thereby  directed 
into  the  grip  of  or  against  either  the  top  or  bottom  set  of  carrying 
tapes  a,  0,  as  the  case  may  be.  The  blast  of  ait  required  for  this 
arrangement  may,  if  desired,  be  obtained  from  a  reservoir  of  com- 
pressed air,  conveniently  phced  for  the  purpose ;  or  the  cranks  or  ex- 
eentricB  0,  o^,  on  the  shaft  o,  may  be  maae  to  act  on  a  bellows,  or  on 
the  air  pumps,  as  at  n,  and  thus  force  and  compress  air  into  the  pipes 
y*,  or  into  a  compressed  air  reservoir,  from  whence  it  will  pass  through 
the  pipes  y«,  y«,  into  the  perforated  pipes  y,  y*. 

Another  mode  of  directing  the  printed  sheets  alternately  to  the 
upper  and  under  set  of  carrying  tapes,  is  shown  at  fig.  3,  and  consists 
in  the  employmeiit  of  the  vibrating  or  oscillating  direction  bar  h^  whicl) 
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is  placed  opposite  to  the  nip  of  the  delivery  rollers  c,  c,  and,  as  it  oscil- 
lates on  its  centre  of  motion,  it  will  direct  the  sheets  either  to  the 
right  or  to  the  left,  as  may  be  required.  The  oscillating  directing  bar 
h,  is  actuated  by  means  of  a  rod  i,  connected  to  a  weighted  lever  /, 
which  is  operated  by  a  cam  on  the  shaft  k. 

The  fly  frames  e,  which  receive  the  printed  sheets  ifrom  the  carrying 
tapes  a,  a,  and  deposit  them  on  the  tables,  are  of  the  kind  usually  em- 
ployed  in  Hoe*s  circular-bed  rotary  printing  machine,  and,  therefore, 
require  no  descrij^tion,  further  than  to  say  that  they  are  actuated  by 
the  cams  I,  />,  which  are  rotated  by  means  of  the  bevil  gear  shown  in 
the  drawings,  or  by  any  other  convenient  mechanism  connected  with 
the  working  parts  of  the  machine. 

The  patentee  claims,  "  The  adaptation  to  the  delivery  rollers  qf  fiBwt- 
printing  machinery  of  two  or  more  sets  of  conducting  tapes  and  rollers, 
for  the  purpose  of  carrying  away  and  conducting  the  printed  sheets  to 
separate  fly  frames  and  tables,  as  set  forth.'* 


Situxdx&t  |t0tice»* 


INSTITUTION    OF    CIVIL    ENGINEEES. 

April  lltb,  1865. 

CHABLES  HUITON  GREGORY  Em^.,  VicEPaEsmsKT,  ik  the  Chair. 

The  paper  read  was  ^*  On  the  JS^tiniog  railway  far  pastengera — aa  a 
2''feet  gauge,  with  sharp  curves,  and  worked  hg  locomotive  engines,^^  by 
Captam  H.  W.  Tylbs,  B.E.,  Assoc.  Inst.  C.E. 

Tins  line  was  desi£;iied  to  fadlitate  communication  between  the  prin- 
'ci^l  slate  and  other  quarries  in  the  county  of  Merioneth  and  the 
shipping  places,  and  for  the  conveyance  of  coals  and  other  heavy  articles 
to  the  quarries  and  mines.  As  in  1832,  when  the  act  for  its  construc- 
tion was  obtained,  the  population  was  very  limited,  the  line  was  laid 
out  in  an  economical  manner,  with  a  width  between  the  rails  of  2  feet 
only.  It  commenced  at  Portmadoc,  and  after  passing  along  the  Traeth 
Mawr  embankment,  it  ascended  to  the  mountain  terminus  at  Dinas, 
the  level  of  w^hich  was  700  feet  above  the  station  at  Portmadoc,  by  an 
average  gradient  of  1  in  92,  for  12^  miles — the  total  length  of  the  line 
being  13  miles.  The  steepest  gradient  on  the  portion  now  used  for 
passengers  was  1  in  79*82,  and  on  that  traversed  by  locomotive  engines 
1  in  60.  Some  of  the  curves  had  radii  of  2,  3,  aud  4  chains.  Tlio 
masimum  super-elevation  of  the  outer  rail  on  2-chain  curves  was  2\ 
inches  for  a  speed  of  8  miles  an  hour.  The  estimated  cost  of  the  line 
was  £24,185,  but  the  parliamentary  capital  was  raised  to  £50,185. 

The  quarries  being  situated  at  diflerent  altitudes  in  the  mountains, 
the  slates  were  first  brought  down  the  quarry  inclines  to  the  railway, 
and  the  trucks  were  collected  until  fifty  or  sixty  had  accumulated  to 
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form  a  train,  which  was  then  allowed  to  run  down  by  gravity.  TJntil 
the  year  1863,  the  empty  trucks,  or  those  loaded  with  coals,  goods, 
furniture,  material8,  machinery,  and  tools  for  the  quarries  and  the 
neighbourhood,  were  drawn  up  by  horses,  which  travelled  down  with  the 
trains,  as  on  mineral  or  colliery  lines  in  the  North  of  England.  As 
the  traffic  increased,  the  line  was  gradually  improved,  by  flattening  the 
curves,  by  making  better  gradients,  and  by  improvements  in  the  per- 
manent way,  and  as  the  trade  still  continued  to  progress,  the  practica- 
bility of  employing  locomotives  was  constantly  discussed.  The  appa- 
rent difficulties  caused  the  idea  to  be  more  than  once  abandoned ;  but 
ultimately,  in  June,  18G3,  two  locomotive  engines,  designed  by  Mr. 
England,  under  the  direction  of  Mr.  C.  E.  Spooner,  the  engineer  to  the 
company,  were  placed  upon  the  line,  and,  having  been  found  to  be  suc- 
cessful, two  others  were  subsequently  supplied.  These  four  engines 
had  run  67,000  miles  up  to  February,  1866,  without  leaving  the  rails. 
During  the  last  autumn,  the  company  carried  passengers  without 
taking  fares,  but  at  the  commencement  of  the  present  year  the  line  was 
regularly  opened  for  passenger  traffic.  In  ascending  from  Portmadoc, 
the  passenger  carriages  were  drawn  by  the  engines  with  other  vehicles, 
the  passenger  carriages  being  placed  between  the  empty  slate  trucks, 
which  were  always  last  in  the  trains,  and  the  goods  waggons,  which 
were  next  behind  the  tender.  In  descending,  the  loaded  slate  trucks, 
with  empty  goods  trucks  attached  behind  them,  ran  first  in  a  train  by 
themselves,  the  engine  followed,  tender  first,  and  the  passenger  vehi- 
cles brought  up  the  rear,  witli  a  break  in  front,  but  detached  from  the 
engine  and  tender,  and  at  a  little  distance  behind  them.  The  speed 
was  limited  to  about  6  miles  an  hour  in  passing  round  the  sharpest 
curve,  and  to  10  miles  an  hour  on  other  parts  of  the  line. 

The  engines  were  somewhat  similar  to,  though  much  smaller  than, 
those  which  had  been  found  so  useful  to  contractor.  There  were  two 
pairs  of  wheels,  coupled  together,  and  6  feet  apart  from  centre  to 
centre,  the  wheels  being  each  2  feet  in  diameter.  The  cylinders, 
which  were  outside  the  framing,  were  8  inches  in  diameter,  with  a 
length  of  stroke  of  12  inches,  and  they  were  only  6  inches  above  the 
rails.  The  maximum  working  pressure  of  the  steam  was  200  lbs.  to  the 
square  inch.  Water  was  carried  in  tanks  surrounding  the  boilers,  and 
coal  in  small  four-wheeled  tenders.  The  heaviest  of  these  engines 
weighed  7J  tons  in  working  order,  and  they  cost  £900  each.  Tliey 
could  take  up,  at  10  miles  an  hour,  about  60  tons,  including  the  weight 
of  the  carriages  and  trucks,  but  exclusive  of  that  of  the  engine  and 
tender.  They  actually  conveyed  daily,  on  the  up  journey,  an  average 
of  60  tons  of  goods  and  100  pasnengers,  besides  parcels.  Two  hundred 
and  sixty  tons  of  slates  were  taken  down  to  Portmadoc  daily.  The 
engines  were  well  adapted  for  convenience  in  starting  and  in  working 
at  slow  speeds ;  but  their  short  wheel  base,  and  the  weight  overhang- 
ing the  trailing  wheels,  gave  them  more  or  less  of  a  jumping  motion 
when  running.  Safety  guards,  similar  in  form  to  snow  ploughs,  had 
been  added  in  front  of  the  engines,  behind  the  tenders,  and  under  the 
platforms  of  the  break-vans,  in  consequence  of  their  being  bo  near  to 
the  rails. 

The  passenger  carriages  were  6  feet  6  inches  high  in  the  middle 
above  the  rails,  10  feet  long,  and  6  feet  3  inches  wide.    They  were  on 
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four  wheels,  18  inches  in  diameter,  and  4  feet  apart  from  centre  to 
centre  of  the  axles.  There  was  a  longitudinal  partition  down  the 
centre,  and  the  passengers  were  seated  back  to  back,  so  as  to  avoid 
overhanging  weight  outside  the  rails.  The  second  and  third,  costing 
£100  each,  did  not  differ  from  the  first  class  carria^,  which  cost  £120 
each,  except  in  their  fittings.  Each  carriage  would  convey  ton  passen- 
gers. The  floors  of  the  carriages  being  only  9  inches  above  the  rails, 
no  platforms  were  required ;  and  there  being  no  break  in  the  longitu- 
dinal partitions,  the  passengers  got  in  and  out  through  doors  on  both 
sides.  There  were  also  some  open  cars  for  summer  use,  without  sides 
or  roof,  into  which  the  passengers  were  strap|>ed  by  means  of  longitu- 
dinal and  cross  straps.  The  couplings  were  central,  15  inches  above 
the  rails,  and  working  upon  volute  springs.  The  buffers  were  also 
central,  and  were  4|  inches  above  the  couplings. 

The  rails  weighed  90  lbs.  to  the  lineal  yard,  and  were  supported  in 
cast-iron  chairs,  weighing  13  lbs.  at  the  joints,  and  10  lbs.  each  in  the 
intermediate  spaces,  placed  upon  transverse  sleepers  of  larch.  In 
transforming  this  horse-tramway,  thirty-three  years  old,  into  a  passen- 
ger line  wonted  by  locomotives,  the  narrowness  of  the  works,  amons 
other  things,  caused  some  difficulty.  The  author  thought  that,  in  all 
new  lines,  a  minimum  distance  of  2  feet  6  inches  shoiud  be  preserved 
between  the  sides  of  the  carriages  and  the  works,  and  that  where  there 
were  two  lines  of  way,  an  intermediate  space  of  7  feet  should  be 
allowed,  to  admit  of  the  doors  of  the  carriages  in  one  train  swinging 
clear  of  those  of  another  train. 

The  author  conceived  that  the  employment  of  locomotive  engines  on 
this  little  railway,  and  its  opening  for  passenger  traffic,  were  not  only 
highly  interesting  experiments,  but  w^ere  likely  to  be  followed  by  im- 
portant results.  Although  there  were  still,  doubtless,  numerous  dis- 
tricts where  railways  on  a  gauge  of  4  feet  8^  inches  might  be  profitably 
made,  yet  there  were  also  many  others  in  which  lines  of  cheaper  con- 
struction were  required.  With  a  narrower  gauge,  liditer  rails  and 
sleepers,  less  ballast,  and  cheaper  works  eeuerally  might  be  adopted ; 
sharper  curves  might  be  laid  down ;  very  heavy  gradients,  particularly 
in  mountainous  regions,  might  be  more  cheaply  avoided ;  and  lighter 
engines,  with  lighter  vehicles,  might  be  made  to  do  all  the  work, 
where  high  spe^  was  not  demanded,  and  where  the  traffic  was  not 
heavy. 

The  Norwegian  government,  as  appeared  from  a  report  bjr  Mr.  C.  D. 
Fox,  had  in  operation  two  lines  on  a  gauge  of  3  feet  6  inches— one 
from  Grundsett  to  Hamar,  21t  miles  long,  the  other  from  Trondlijen  to 
Staren,  30  miles  long.  The  former,  with  gradients  of  1  in  70  and 
curves  of  1000  feet  radius,  had  cost,  including  rolling  stock  and 
stations,  £3000  a  mile.  The  latter,  through  a  more  difficult  country, 
with  gradients  of  1  in  42,  and  curves  of  700  feet  to  1000  feet  radius, 
had  cost  £0000  a  mile.  The  engines  weighed  14  tons  in  steam,  and  the 
speed  was  about  15  miles  an  hour,  including  stoppages.  A  further 
length  of  56  miles  was  in  course  of  construction,  and  no  other  gauge 
was  contemplated  for  the  traffic  of  that  nation. 

It  was,  however,  illegal  at  present  to  construct  any  passenger  lines 
in  Great  Britain  on  a  narrower  gauge  than  4  feet  8i  inches,  or,  in  Ire- 
land, than  5  feet  3  inches.  Consequently,  it  would  appear  to  be  desirable 
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to  endeavour  to  obtain  the  repeal,  or  at  least  a  modification  of  the 
provisiona,  of  the  Act  9  and  10  Vict.,  cap.  87,  which  regulated  the 
width  of  the  gauge  of  passenger  lines,  as  there  was  now  an  increasing 
demand  for  railways  ot  a  minor  class.  Many  coal  and  mineral  lines 
on  a  less  p;auge  than  4  feet  SJ  inches  were  in  use,  and  others  were  pro- 
jected, with  ultimate  views  of  passenger  traffic;  and  it  would  be 
advantageous  if  some  narrower  gauge  were  recognised.  Whether  the 
exact  gauge  should  be  2  feet,  2  feet  6  inches,  or  3  feet,  or  any  other 
dimension,  it  was  believed  there  could  be  no  question  that  a  system  of 
branch  lines,  costing  two-thirds  of  those  now  ordinarily  constructed, 
and  worked  and  maintained  at  three-fourths  of  the  expense,  would  be 
of  great  benefit  to  Great  Britain  and  Ireland,  and  would  be  most 
valuable  in  India  and  the  Colonies— in  fact,  wherever  there  were  people 
to  travel,  produce  to  be  transported,  resources  to  be  developed — in 
cases  in  which  it  would  not  be  commercially  profitable  to  go  to  the 
expense,  at  the  outset,  of  a  first-class  railway. 


Apra25th,  1865. 
J.  K.  MoCLEAN,  Esq.,  Pbestdekt,  ix  tu£  Cuaiu. 

May  2n(l,  1865. 
JOHN  FOWLER,  Esq.,  Vjce-Pre8idekt»  in  tbe  Chaik. 

The  paper  read  was,  "  On  uniform  sfranf  in  girder  work ;  illustrai^ 
by  refei'ence  to  two  bridges  recentltf  bnili"  by  Mr.  Callcott  Keillt, 
Assoc.  Inst.  C.E. 

Tuis  communication  was  suggented  by  a  previous  discussion  at  the 
Institution,  when  Mr.  Phipps  (M.  List.  C.E.)  condemned  the  trough- 
shaped  section,  commonly  adopted  for  the  top  and  bottom  members  of 
truss  girders,  because  the  intensity,  per  square  unit,  of  the  stress  upon 
any  vertical  cross  section,  was  necessarily  variable,  when  the  connec- 
tion of  the  vertical  web  with  the  trough  was  made  in  the  usual  manner. 
In  the  construction  of  the  iron  work  of  the  two  bridges  under  conside- 
ration, attention  was  invited  chiefly  to  those  details  which  were  designed 
with  the  object  of  carrying  out,  as  nearly  as  possible,  in  every  part  of 
the  girders,  the  condition  of  uniform  stress. 

After  alluding  to  the  distinction  drawn,  by  Professor  Bankinc, 
between  the  words  "strain"  and  "stress,"  and  to  his  definition  of 
"  uniform  stress,"  in  which  the  "  centra  ot  stress"  or  "  centre  of  pres- 
sure" must  be  coincident  with  the  centre  of  gravity  of  the  surface  of 
action,  and  of  "  uniformly  varying  stress,"  when  the  centre  of  gravity 
deviated  from  the  "centre  of  stress"  in  a  certain  known  direcHon,  it 
was  remarked,  that  the  failure  of  any  member  of  a  girder  would  begin, 
where  the  resistance  to  strain  was  really  least,  that  was  where  the  in- 
tensity of  the  stress  was  greatest ;  from  which  it  followed,  that  the 
/'T^^nion  which  upheld  as  right  in  principle  the  trough-shaped  section, 


Digitized  by 


Google 


^^^'^J  VEWT0K*8  LOKBOK  JOUBKAI.  07  ABTB.  850 

as  applied  lu  the  usiud  manner,  must  be  a  mistake  And,  moreover, 
every  form  of  section,  of  any  member  of  a  girder,  or  other  framework, 
which  did  not  admit  of  the  approximate  coincidence  of  the  centre  of 
stress  with  its  centre  of  gravity,  was  liable  in  degree  to  the  same 
objection. 

The  two  bridges  illustrated  different  conditions  of  loading, — one 
carrying  the  platform  on  the  top,  the  other  having  the  platform 
between  the  main  girders  near  the  bottom.  Both  were  of  wrought 
iron,  and  both  exhibited  an  economy  of  material  in  the  main  girders, 
that,  so  far  as  the  author  was  aware,  was  not  common,  at  least  in  this 
country.  In  order  to  determine  the  causes  of  this  economv,  a  compa* 
rison  was  made  with  two  other  forms  of  truss  more  generally  adopted. 
Li  one  bridge,  over  the  River  Desmochado,  on  the  line  of  the  Central 
Argentine  Bailway,  the  pair  of  trusses,  98  feet  4  inches  span  between 
the  centres  of  bearings,  was  designed  to  carry,  in  addition  to  the  fixed 
load,  a  moving  railway  load  of  1  ton  per  foot  of  span  for  a  single  line 
of  way,  with  a  maximum  intensity  of  stress  of  5  tons  per  square  inch  of 
tension,  and  of  S\  tons  per  square  inch  of  compression ;  and  the  total 
weight  of  wrought  iron  m  the  framework  of  the  pair' of  trusses  was  18 
tons.  The  cast  iron  saddles,  rivetted  on  at  the  ends,  weighed  9  cwt. ; 
if  these  were  included,  the  weight  of  iron,  both  wrought  and  cast,  in  the 
pair  of  trusses,  was  under  4  cwt.  per  lineal  foot  of  soan. 

The  other  bridge,  over  the  Wey  and  Arun  Canal,  on  the  Horsham 
and  Guildford  Eaiiway,  was  80  feet  span  between  the  centres  of  bear- 
ings ;  it  was  designed  to  carry,  in  addition  to  the  fixed  load,  a  moving 
loaid  of  1*875  ton  per  foot  of  single  line  of  way,  at  the  same  maximum 
intensity  of  stress  as  in  the  other  case;  and  the  total  weight  of 
wrought  iron  in  the  pair  of  trusses  was  20  tons  18  cwt.  The  cast  iron 
saddles  weighed  5\  cwt.  each ;  bringing  up  the  weight  of  both  wrought 
and  cast  iron  in  the  pair  of  trusses  to  5i  cwt.  per  lineal  foot  of  span. 
This  weight  was  greater  than  in  the  first  bridge,  although  the  span  was 
less ;  but  the  intensity  of  the  moving  load  was  87 j-  per  cent,  greater, 
and  the  roadway  lying  between  the  trusses  instead  of  on  the  top,  its 
weight  was  necessarily  much  greater.  The  cross  girders  were  also 
heavier,  each  being  adupted  to  support,  separately,  the  heaviest  load 
that  could  be  brought  on  by  a  driving  axle  weighted  with  16  tons :  the 
moving  load  thus  brought  upon  each  cross  girder,  and  to  which  its 
strength  was  proportioned,  was  18  tons,  equal  to  2i  tons  per  foot  of 
span  of  bridge. 

The  particular  form  of  truss  chosen  for  these  two  bridges  was  that 
extensively  known  in  the  United  States  as  the  Murphy- Whipple  Truss. 
Each  of  these  trusses  was  minutely  compared,  according  to  the  plan 
adopted  on  a  previous  occasion  by  Mr.  Bramwell  (M.  Inst.  C.E.),  with 
two  equivalent  trasses  of  the  types  generally  used  in  this  country — 
viz.,  the  Warren  truss,  with  bars  making  an  angle  of  QS^  2&  with  the 
horizon,  and  the  simple  diagonal  truss  with  two  sets  of  triangles,  the 
bars  crossing  each  other  at  the  angle  of  45^ ; — the  various  circum- 
stances of  ratio  of  depth  to  span,  which  was  as  1  to  10,  and  of  applica- 
tion and  distribution  of  load,  and  consequently  the  number  and  posi- 
tion of  the  loaded  joints,  being  common  to  the  three  trusses. 

The  details  of  the  comparison  were  fully  given  in  the  paper,  and  the 
proportionate  results  arrived  at  19  the  two  cases  were  exhioited  in  the 
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following  tables,  relating  to  the  trusses  of  the  two  bridges,  contrasted 
respectively  with  the  other  equivalent  trusses : — 

BEIDQ-B  No.  I.,  WITH  Load  ok  the  Top. 


Theoretical  weight 

Weight  of  trantivene  gtiffen-  \ 
iDg  to  struts    r 

Excess  of  practicable  mini- 1 
mnm  over  theoretical  mi-  > 
nimnm     • •    ••• ) 

Total  weight,  ezclnsiTe  of  ^ 
joints  and  packings ) 

No.  1. 

Marpby-Whippla 

TruM. 

No  lA. 
Wurea 
TroM. 

No.  la. 

DUgonal 

TniM. 

Units. 
250 

17-4 
6-18 

UniU. 
237-6 

29-2 
11-6 

VmU, 
227 

42-2 
31-6 

273-58 

278-2 

300-8 

1 

Prom  this  it  appeared  that  the  least  practicable  weight  of  No.  1  truss 
was  less  than  that  of  No.  1a  by  only  1-7  per  cent.  It  might,  therefore, 
be  said  that,  practically,  the  two  trusses  were  equal  in  point  of  economy ; 
and  that  there  could  be  no  motive  for  preferring  one  to  the  other, 
except  such  as  might  arise  from  considerations  of  workshop  convenience 
and  facility  of  construction.  The  advantage,  in  point  of  economy  of 
weight,  of  No.  1  over  No.  1b,  was  more  decided,  being  10  per  cent.,  - 
sufficient,  it  was  submitted,  speaking  generally,  and  without  denying 
that  special  circumstances  might,  in  particular  cases,  justify  a  choice 
of  the  heavier  truss,  to  entitle  No.  1  to  a  preference  over  No.  1b. 

BBIDOE  No.  II.,  WITH  Load  on  the  Bottoic. 


Theoretical  weight ... 

Weight  of  transverse  stiffen-  \ 
ing  to  Btnits    j 

Excess  of  practicable  mini-'  i 
mum  over  theoretical  mi-  > 
niniim      •••    •    •••J 

Total  weight,  exclusive  of) 
Joints  and  packings ) 


No.l. 

Marpfaj-Whippio 

TniM. 


IT&ito. 
287-8 

6-6 
11-98 


NcU. 

Warren 

Tnut. 


Units. 
237-6 

16-1 


1342 


266*88 


267-02 


No.  Sa. 

Disgonal 
Tniss. 


Units. 
228 

26 
82-82 


286-88 


It  thus  appeared  that  No.  2  Truss  was  lighter  than  either  of  the 
others  by  4'15  and  11*87  per  cent,  respectively. 

With  regard  to  the  peculiarities  of  detail  of  the  two  bridges,  it  was 
remarked  tnat,  in  order  that  the  stress  might  be  uniformly  distributed 
over  the  surface  of  any  cross  section  of  either  "boom,"  it  was  necessary 
that  the  two  halves  of  the  double  web  of  each  truss  should  each  sup- 
port exactly  one  half  the  load  upon  that  truss.  This,  it  was  urged, 
could  not  l>e  realised  b^  the  ordinary  modes  of  ISzing  the  cross  girdem ; 
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but,  in  the  casai  under  coniid^ration,  it  was  arrived  at,  by  supporting 
the  cross  girders  in  the  middle  of  the  width  of  the  truss.  54us,  in 
Bridge  No.  I.,  each  cross  girder  rested  upon  a  light  cast-iron  saddle,  or 
bridge,  which  spanned  the  width  of  the  top  boom,  and  had  its  bearing 
partly  upon  the  top  edges  of  the  vertical  struts,  and  partly  upon  rivets 
pasf'ing  through  it,  the  struts,  and  the  vertical  side-plates  of  the  top 
boom,  in  such  a  way  that  the  line  of  action  of  the  vertical  force,  trans- 
mitted from  the  cross  girder  to  the  truss,  coincided  exactly  with  the 
vertical  centre  line  of  its  width.  In  Bridge  No.  II.  a  different  arrange- 
ment  was  necessary.  In  that  case  each  vertical  strut  consisted  of  two 
pairs  of  angle  irons,  separated,  in  the  plane  of  the  truss,  by  a  space 
luflt  wide  enough  to  permit  the  end  of  the  cross  girder  to  pass  in 
between  the  pairs.  At  the  same  level  as  the  cross  girder  a  plate  was 
rivetted  to  each  pair  of  angle  irons ;  and  to  the  centres  of  these  plates 
the  cross  girder  was  also  rivetted,  so  that  the  weight  was  equally 
divided  between  the  four  vertical  angle  irons,  and  the  resulting  stress 
was  equally  distributed  between  the  two  halves  of  each  boom.  In  both 
bridges,  the  centre  lines  of  the  vertical  struts,  the  diagonal  ties,  and 
the  top  and  bottom  booms,  intersected  each  other  at  the  centre  of 
gravity  of  the  group  of  rivets,  which  attached  each  strut  and  tie  to  the 
boom,  and,  in  order  to  satisfy  the  condition  of  uniform  stress,  all  the 
oentre  lines  were  axes  of  symmetry.  In  the  top  booms  of  both  bridges 
a  section  had  been  adopted  which  was  believed  to  be  new.  It  was 
somewhat  like  an  elongated  capital  letter  H,  or  like  a  common  plate 
girder  placed  upon  its  side ;  the  horizontal  web,  or  diaphragm,  bein^ 
only  sufficiently  thick  to  ensure  lateral  stiffness.  In  this  section,  all 
the  centre  lines  were  axes  of  symmetry,  and  consequently  intersected 
each  other  in  its  centre  of  gravity ;  and  the  horizontiEd  axes  were  easily 
made  to  intersect  the  centres  of  gravity  of  the  web  joints.  The  chief 
mass  of  metal  was  also  placed  immediately  contiguous  to  the  bars  of 
the  web,  which  transferred  the  stress  to  the  boom,— instead  of  being 
at  some  distance  from  them,  as  in  the  trough-shaped  and  T-shaped  form 
of  boom.  The  material  was  likewise  disposed  in  the  best  possible 
manner  for  resisting  vibration;  while  tbis  section  gave  complete 
facilities  for  examination  and  painting.  The  ends  of  each  truss  rested 
upon  hinged  bearings,  by  means  of  cast-iron  saddles  rivetted  to  the 
junction  of  the  endmost  bars  of  the  truss,  rollers  being  provided  at 
one  end. 

The  means  adopted,  in  the  design  of  these  girders,  to  obtain  the 
utmost  economy  of  weight,  consistent  with  moderate  economy  of  work- 
manship, were : — The  closest  practicable  approximation  of  the  average 
strengtn  to  the  minimum  strength ;  the  observance  throughout  of  the 
condition  of  uniform  stress,  in  order  that  all  the  compressed  members 
might  be  trusted  with  the  least  possible  weight  of  stiffening ;  the  pre- 
ference of  rivetted  web  joints  to  those  formed  by  single  pins ;  and  such 
an  arrangement  of  the  rivetting,  that  every  bar  or  plate  subject  to 
tension,  uiould  have  its  whole  width,  less  the  diameter  of  only  one 
rivet-hole,  available  to  resist  the  tensile  force  applied  to  it. 

Lastly,  the  author  demonstrated  the  true  value  of  the  condition  of 
uniform  stress,  by  an  exact  comparison  of  the  state  of  a  bar  of  the  top 
boom  of  the  truss  of  Bridge  No.  II.,  when  under  uniform  stress,  with 
that  condition  of  unequally  distributed  stress  that  would  occur  if  the 
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boom  had  a  suitable  trough-sbaped  section  of  equal  area,  breadth,  and 

depth,  and  therefore  of  equal  nominal  value ;    the  elasticity  of  the 

material  being  assumed  as  perfect.  Tlie  first  case  considered  was  where 

the  stress  was  uniform  in  intensity,  and  the  second  in  which  the  stress 

was  unequally    distributed.     The    final   result  was  denoted    by  the 

J?  L  P 
equation  ji  =i?o  +  — j —  ;  and  applying  this  formula*  to  the  case  of  the 

trough-shaped  section  of  boom,  supposed  to  be  equivalent  to  the 
H-shaped  section  actually  used,  the  following  was  obtained : — The  area 
of  section  was  exactly  the  same,  being  36*17  square  inches.  The  inside 
depth  of  the  trough,  10  inclies,  would  permit  precisely  the  same  disposi- 
tion of  the  rivets  in  the  web-joint,  so  that  the  centre  of  pressure  was. 
situated  at  the  same  perpendicular  distance,  5  inches  from  the  lower  edges 
of  the  trough,  as  from  the  edge  of  the  H-shaped  section  actually  used. 
The  centre  of  gravity  was  found  to  be  situated  at  8088  inches  perpen- 
dicular distance  from  the  lower  edge  of  the  trough,  and  2*537  inches 
from  the  top  edge.  The  magnitude  of  the  total  stress  upon  the  section 
was  125  tous.  The  uniform  intensity  of  the  stress  was  3*45  tons  per 
square  inch  ;  and  the  moment  of  inertia,  with  respect  to  the  axis,  was 
836*892.  From  these  data  the  greatest  stress  was  found  to  be  12*717 
tons  per  square  inch  at  the  extreme  edges  or  corners  of  the  sides,  and  the 
least  intensity  0*541  ton  per  square  inch  along  the  extreme  bottom  of 
tbe  trough.     In  this  result  the  effect  of  flexure  was  purposely  omitted. 

In  summing  up  the  conclusions  sought  to  be  established,  it  was  sub- 
mitted that : — 

First,  a  comparatively  small  deviation  of  the  centre  of  the  stress, 
upon  the  cross  section  of  any  bar,  of  any  piece  of  framework,  from  the 
centre  of  gravity  of  that  section,  produced,  within  the  limits  of  elas- 
ticity, a  very  great  inequality  in  the  distribution  of  the  stress  upon 
that  section. 

Secondly,  if  it  were  conceded  that  the  real  strength  of  every  struc- 
ture was  inversely  proportional  to  the  greatest  strain  suffered  by  its 
weakest  member,  then  the  existence  ot  this  unequal  distribution  of 
the  stress  must  be  detrimental  to  the  strength  of  any  structure  in 
which  it  existed,  and  which  had  been  designed  on  the  supposition  that 
the  mean  intensity  of  the  stress  upon  any  bar  was  necessarily  a  correct 
measure  of  its  strength. 

Thirdly,  there  was  no  practical  or  theoretical  difficulty  in  designing 
a  truss  or  gil'der,  in  which  the  stress  upon  every  cross  section,  of  aU 
the  important  members  at  all  events,  should  be  absolutely  uniform. 

Fourthly,  the  condition  of  uniform  stress  was  perfectly  consistent 
with  the  utmost  economy  of  material  in  the  structure  to  which  it  was 
applied. 

•  In  this  formula,  p  is  the  intensity  of  the  stress  per  unit  of  area  at  the  dis- 
tance X  trom  the  neutral  axis  of  the  stress,  which  intersects  the  centre  of  gravity 
of  the  section,  p^  is  the  intensity  of  the  stress  considered  as  uniformly  distribute 
over  the  surface  of  section,— that  is,  the  total  stress  P  upon  the  entire  surface  of 
section  divided  by  the  area  of  tluit  surface.  L  is  the  perpendicular  distance  of  the 
centre  of  pressure  from  the  neutral  axis,  and  1  is  the  moment  of  inertia  of  the 
surface  with  respect  to  that  axis,  xia  +  ot  — ,  according  as  it  is  measured  on  one 
side  or  the  other  of  the  neutral  axis. — C.  R. 
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MECHANICAL    ENGINEEES*    SOCIETY. 

ROBERT  NAPIER,  Esq.,  Phwidekt,  in  the  Chair. 

At  the  Annual  Provincial  Meeting  of  the  Members,  held  in  the  Icstl- 
tution  Rooms,  St.  George's-place,  Ghisgow,  commencing  2nd  August, 
ISGi,  the  following  paper,  "  On  the  mechanical  appliances  of  the  Loch 
Katrine  Water  Works  for  the  supply  of  Glasgow^''  by  Mr.  James 
M.  Gale,  of  Glasgow,  was  read : — 

PfiBViors  to  1860,  that  part  of  Glasgow  lying  on  the  north  bank  of  the 
river  Clyde,  or  about  three-fourths  of  the  whole  city,  was  supplied  with 
water  di-awn  from  the  river  at  two  pumping  stations  2i  and  3J  miles 
above  Glasgow  Bridge  respectively.  The  remainiug  part  of  the  city, 
that  on  the  south  side  of  the  river,  was  supplied,  and  m  greater  part  is 
still  supplied,  by  the  Gorbals  gravitation  works,  established  in  ISi-?  on 
a  small  stream  about  7  miles  south  of  the  city.  The  impure  quality  of 
the  water  drawn  from  the  river  had  induced  the  corporation  of  Glasgow 
to  purchase  the  whole  of  the  works  from  the  two  existing  water  com- 
panies, and  to  promote  a  scheme  for  supplying  the  city  from  Loch 
%[atrine,  the  well-known  Loch  in  the  Perthshire  Highlands.  The 
works  were  commenced  in  1856,  were  opened  by  her  Majesty  on 
the  14th  October,  1859,  and  were  completed,  and  the  water  introduced 
to  the  greater  part  of  Glasgow,  early  in  1860.  The  whole  works  were 
executed  from  the  designs  and  under  the  superintendence  of  Mr.  J.  F. 
Bateman. 

The  drainage  area  to  the  Loch  Katrine  Water  Works  amounts  to 
45,800  acres,  or  about  72  square  miles,  and  includes  Loch  Katrine, 
Loch  Achray,  Loch  Yennachar,  and  Loch  Drunkie.  Loch  Achray  has 
not  been  appropriated  for  the  use  of  the  water  works,  but  works  have 
been  constructed  at  the  outlets  of  the  three  other  lochs,  whereby  a 
large  amount  of  storage  has  been  obtained  at  comparatively  little  cost. 
A  masonry  dam,  with  four  sluices  and  a  w  aste  weir  100  feet  long,  have 
been  erected  at  the  outlet  of  Loch  Katrine.  The  level  of  the  water  is 
thus  raised  4  feet  above  its  former  summer  level,  and  the  sluices  also 
admit  of  the  water  being  drawn  down  3  feet  below  the  former  summer 
level ;  thus  giving  a  control  over  the  contents  of  the  loch  to  the  extent 
of  7  feet  in  depth,  and  a  storage  capacity  amounting  to  910  million 
cubic  feet.  Around  the  margin  of  the  loch  an  additional  area  of  water 
is  obtained,  by  the  raising  of  the  loch,  as  also  in  the  case  of  Loch  Yen- 
nachar and  Loch  Drunkie.  The  drainage  area  to  Loch  Katrine  alone 
is  22,800  acres,  and  the  area  of  the  loch  itself  at  its  summer  level  3000 
acres,  or  about  one-seventh  of  the  whole  drainage  area.  The  district 
is  very  rugged  and  mountainous,  and  in  some  places,  especially  near 
the  pass  of  the  Trosachs,  very  picturesque.  The  level  of  the  water  in 
Loch  Katrine  is  362  feet  above  the  level  of  the  sea ;  and  the  lip  of  the 
basin  which  surrounds  it,  except  near  the  point  where  the  water  is 
drawn  off  into  the  aqueduct,  has  a  minimum  elevation  of  1000  feet 
above  the  sea,  and  at  one  place,  Ben  Yenue,  rises  to  2388  feet.  The 
rocks  of  the  district  are  micha  schist,  one  of  the  primary  deposits,  and 
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are  precimtous,  very  hard,  nearly  msoluble,  and  yielding  water  of  great 
purity.  The  water  drawn  from  the  loch  contains  only  about  2i  graina 
of  soluble  matter  per  gallon,  and  has  a  hardness  of  0"8®  on  Dr.  Clark's 
scale,  in  which  a  hardness  of  1^  is  that  due  to  one  grain  of  chalk  dia- 
solved  in  one  gallon  of  distilled  water,  the  hardness  being  the  property 
of  destroying  soap.  The  district  contains  very  little  land  that  can  be 
cultivated,  and  the  covering  of  soil  or  peat  on  the  top  of  the  rock  is  not 
deep  enough  to  aflect  the  colour  of  the  water  in  the  loch,  even  during 
high  floods.  Also,  there  need  be  no  apprehension  of  the  qualiW  of  the 
water  ever  becoming  injured  by  agricultural  operations,  or  by  drainage 
from  populous  districts :  at  present,  there  are  only  ten  houses  on  the 
36  square  miles  of  country  which  drains  into  the  loch.  The  fidl  of  rain 
in  the  district  is  very  great ;  in  the  valley  of  the  Duehray,  on  the  east- 
ern side  of  Ben  Lomond,  and  in  Glen  Gyle,  at  the  head  of  Loch  Kat- 
rine, there  is  in  some  year?  a  fall  of  100  inches ;  while  in  the  more 
open  country  lower  down  the  valley,  the  fall  is  about  six-tenths  of  that 
higher  up. 

llie  works  at  the  lochs  have  been  arranged  on  a  scale  sufficient  to 
ensure  a  supply  to  Glasgow,  during  the  driest  season,  of  50  million 
gallons  a  day,  and  to  provide  compensation  water  to  the  river  Teith  in 
addition.  The  supply  for  the  city  is  drawn  exclusively  from  Loch 
Katrine,  and  the  compensation  water  principally  from  Loch  Venna* 
char  and  Loch  Drunkie.  The  compensation  water  was  fixed  by  agree- 
ment with  the  proprietors,  and  others  having  an  interest  in  the  nvera 
Teith  and  Forth,  at  40,500,000  pUons  per  day,  or  an  average  of  4500 
cubic  feet  per  minute,  to  be  given  out  from  Loch  Yennachar  at  the 
rate  of  6000  cubic  feet  per  minute,  from  1  o'clock  am.  to  1  o'clock 
p.m.,  and  3000  cubic  feet  per  minute  from  1  p.m.  to  1  am.  of  each  day 
in  the  year. 

This  additional  quantity  of  water  has  been  obtained  by  constructing 
a  masonry  dam  at  the  outlet  of  Loch  Yennachar,  with  a  waste  weir  150 
feet  long.  The  dam  is  110  feet  long,  and  is  furnished  with  eleven  cast* 
iron  sluices  to  regulate  the  flow  of  the  water,  the  top  of  the  dam  being 
carried  up  and  roofed  in  to  form  a  protection  for  the  working  gearing 
of  the  sluices.  The  loch  has  been  raised  by  the  dam  5  feet  9  inches 
above  its  former  summer  level,  and  it  can  be  drawn  down  by  the  aloicea 
6  feet  below  the  summer  level.  A  new  channel  was  cut  for  the  river, 
700  yards  long  and  50  feet  wide,  in  order  to  aUow  of  the  water  in  the 
loch  being  drawn  down  to  this  further  depth.  The  compensation  gauge 
weir,  placed  at  the  lower  end  of  the  new  river  channel,  consists  of  a 
continuous  cast-iron  plate,  100  feet  long,  brought  to  a  thin  edge  at  top, 
over  which  the  water  flows  with  a  depth  of  3i  to  5i  inches,  when  the 
statutory  quantity  only  is  being  discharged.  The  area  of  Loch  Yenna* 
char,  at  itis  former  summer  level,  was  865  acres,  and  at  the  level  to 
which  it  has  been  raised  it  is  about  1000  acres.  The  storage  capacity 
included  in  the  range  of  level  of  11  feet  9  inches  depUi,  i^onlcd  oy  the 
works,  is  425  million  cubic  feet. 

The  works  at  Loch  Drunkie  consist  of  two  earthen  embankments, 
with  puddle  in  the  centre  of  each,  protected  by  stone  facing  on  the 
inner  slopes  in  the  usual  manner.  The  northern  embankment  ia  150 
yards  long,  and  the  otiier,  which  is  at  the  original  outlet  of  the  loch,  is 
40  yards  long.    The  level  of  the  loch  has  been  raised  25  feet,  and  the 
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area  incrensed  from  78  to  137  acres,  thus  affording  storage  to  the 
eitent  of  120  million  cubic  feet.  The.  water  is  discharged  from  the 
loch  by  a  cast-iron  pipe,  24  inches  diameter,  laid  through  the  deepest 
embankment. 

The  total  amount  of  storage  provided  by  the  works  at  the  three  lochs 
is,  therefore,  1455  million  cubic  feet,  equal  to  a  supply  for  100  days  of 
50  million  gallons  per  day  for  the  city,  and  40  J  million  gallons  per  day 
for  compensation  water  to  the  river  Teith,  without  taking  into  account 
the  natural  flow  of  the  streams  running  into  the  lochs.  At  the  present 
rate  of  consumption  of  water  in  the  city,  this  storage  is  equal  to  152 
days*  supply,  including  the  compensation  water. 

As  the  Teith  is  a  good  salmon  river,  it  was  necessary  to  provide  for 
the  passnge  of  the  fi»]\  at  the  masonry  dams  at  the  outlets  of  Loch 
A'ennacliar  and  Loch  Katrine.  This  has  been  done  at  Loch  Yennachar 
by  forming  four  salmon  stairs,  at  different  levels,  to  suit  the  varying 
level  of  the  loch,  of  a  width  of  6  feet  between  the  side  walls.  The 
stairs  have  a  general  inclination  of  1  in  12,  and  terminate  at  the  upper 
end  next  the  loch  with  cast-iron  sluices,  which  open  by  being  moved 
downwards,  thus  allowing  the  water  to  fall  over  as  over  a  weir.  The 
sloping  channels  are  formed  into  a  succession  of  deep  pools,  by  planks 
upon  edge  placed  across  the  channel,  over  which  the  water  falls  a  depth 
ot  from  15  to  20  inches  to  the  lower  level.  At  Loch  Katrine  there 
are  ouly  two  of  these  salmon  stairs,  but  otherwise  the  arrangements  are 
similar. 

The  point  of  inlet,  where  the  water  is  drawn  from  Loch  Katrine  into 
the  aqueduct  for  the  supply  of  the  city,  is  about  5  miles  from  the  bot- 
tom of  the  loch  and  2^  miles  from  the  top.  The  water  is  first  admitted 
from  the  loch  into  a  basin  65  feet  long  by  40  feet  wide  inside,  through 
three  cast-iron  sluices,  each  4  feet  square.  Across  the  middle  of  the 
basin  is  fixed  a  line  of  strainers,  to  keep  fish,  &c.,  from  passing  from  the 
loch  into  the  aqueduct.  The  outlet  sluices,  for  discharging  the  water 
from  the  outlets  of  Loch  Katrine  and  Loch  A'^ennachar,  as  well  as  the 
inlet  sluices  from  Loch  Katrine  to  the  aqueduct,  are  of  similar  construc- 
tion. The  sluice  plates  are  of  cast  iron,  faced  with  bi-ass,  and  working 
against  brass  faces  on  a  cast-iron  frame,  which  is  securely  let  into  the 
masonry,  and  is  furnished  with  guides  to  kee^)  the  sluice-plate  in  its 
place.  The  sluice  is  raised  and  lowered  by  means  of  an  iron  screw 
working  in  a  brass  nut,  the  screw  being  turned  by  a  crank  and  bevil 
wheels  at  top. 

The  length  of  the  aqueduct,  from  Loch  Katrine  to  the  service  reser- 
voir at  Mugdock,  near  Milngavie,  is  25|  miles,  and  from  this  reservoir 
to  Glasgow  is  about  8  miles  more ;  making  a  total  length  from  Loch 
Katrine  to  Glasgow  of  about  34  miles.  The  built  and  tunnelled  part 
of  the  aqueduct  is  22  miles  long ;  it  is  8  feet  high  by  8  feet  broad,  and 
has  a  uniform  inclination  towards  Glasgow  of  10  inches  per  mile,  or  1 
in  6386,  and  it  is  all  capable  of  passing  50  million  gallons  per  day.  The 
valleys  of  the  Duchray,  the  Eudrick,  and  the  Elane,  which  are  crossed 
by  the  line  of  aqueduct,  and  prevent  a  uniform  inclination  being 
obtained  throughout,  make  up  an  aggregate  length  of  3|  miles,  and  are 
passed  by  cast-iron  syphon  pipes  48  inches  diameter,  with  a  mean  fall 
of  1  in  1000  between  their  extremities.  These  pipes  deliver  a  little 
over  20  million  gallons  per  day;  and  at  all  the  bridges  and  other  places 
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where  masonry  was  required,  provipion  has  been  made  for  laying  two 
additional  lines  of  pipes  when  the  increased  consumption  of  water  in  the 
city  may  require  this  to  be  done. 

The  first  work  on  the  line  of  aqueduct  upon  leaving  Loch  Katrine  is 
a  tunnel  through  the  ridge  which  separates  the  valley  of  Loch  Katrine 
from  that  of  Loch  Ard.  The  point  where  the  valleys  approach  nearest 
to  each  other  was  chosen,  but,  even  there,  the  length  of  tunnel  required 
is  upwards  of  li  mile,  and  it  is  at  a  depth  of  more  than  500  feet  below 
the  top  of  the  hill.  Twelve  shafts  were  sunk  on  the  line  of  tunnel  to 
facilitate  the  work,  five  of  them  being  about  450  feet  deep.  The  rock 
passed  through  in  this  tunnel,  and  in  the  greater  part  of  the  first  10 
miles  of  the  aqueduct,  which  is  principally  a  series  of  tunnels,  is  mica 
slate  of  the  hardest  description.  Along  the  margin  of  Loch  Chon,  the 
work  at  some  of  the  faces  did  not  progress  at  a  greater  rate  than  3 
lineal  yards  in  a  month,  although  it  was  carried  on  night  and  day.  The 
cost  of  the  gunpowder  alone  used  in  the  contract,  which  extended 
7i  miles  from  tne  loch,  was  £10,540 ;  and  the  average  cost  of  the 
aqueduct  for  the  same  length  was  more  than  £  13  per  yard,  or  £23,000 
per  mile. 

The  three  main  valleys  on  the  line  of  aqueduct  are  passed  by  cast-iron 
syphon  pipes,  as  already  mentioned  ;  but  tlie  minor  ravines  in  the  first 
10  mile«  of  the  aqueduct  are  crossed  by  aqueduct  bridges  of  iron. 
Besides  a  number  of  smaller  ones,  there  are  five  extensive  aqueduct 
bridges  of  this  kind.  One  of  these  consists  of  a  wrought-iron  tube, 
8  feet  broad  and  6^  feet  hiorh  inside,  extending  over  the  deeper  part  of 
the  ravines,  supported  at  intervals  of  50  feet  by  stone  piers ;  and  a 
cast-iron  trough,  also  8  feet  broad  and  6.j  feet  high,  supported  on  a  dry 
stone  rubble  embankment  at  either  end  of  the  wrougnt-iron  tube,  ex- 
tending over  the  remaining  part  of  the  valleys  where  the  ground  is  not 
so  much  depressed.  The  bottom  and  sides  of  the  tube  are  3-8th8  inch 
thick,  and  the  top  7-l(>th3  inch  thick,  the  whole  being  strengthened 
by  angle  and  T  iron.  The  plates  of  the  cast-iron  trough  are  5-8th8 
inch  thick,  the  dimensions  of  the  largest  being  4^  feet  by  4  feet,  and 
they  are  connected  and  strengthened  by  flanges  with  rust  joints.  The 
level  jf  the  tube  is  about  3  feet  lower  tban  that  of  the  troughs  at  each 
end,  so  as  to  ensure  the  tube  being  always  completely  filled  with  water 
up  to  the  top,  in  order  that  the  top  of  the  tube  may  be  kept  always  at 
the  same  temperature  as  the  sides,  and  the  tube  may  not  be  racked  by 
the  strain  that  would  arise  from  the  top  plates  becoming  heated  by  the 
sun  if  the  water  were  not  in  contact  with  them.  In  order  to  allow  of 
emptying  the  tube  at  any  time,  for  painting  or  other  purposes,  a  dis- 
charge valve  is  provided  at  one  end  of  the  tube,  by  which  the  water  can 
be  run  off"  into  the  valley  beneath. 

The  junction  between  the  wrought-iron  tube  and  the  cast-iron  trouch 
is  made  by  bolting  the  trough  to  a  cnst-iron  bed-plate,  and  to  upright 
cast-iron  standards  at  each  side.  The  tube  rests  upon  a  bolster  of 
vulcanized  india-rubber,  placed  in  a  groove  in  the  bed-plate,  and  pro- 
jecting sufiiciently  above  the  surface  of  the  plate  to  allow  for  the  requi- 
site compression  on  the  india-rubber  for  making  a  water-tight  joint  by 
the  weight  of  the  tube  bearing  on  it,  without  allowing  the  tube  to  come 
down  to  a  bearing  upon  the  bed -plate  itself.  A  similar  india-rubber 
bolster  is  carried  up  each  side  of  the  tube,  and  compressed  against  it  by 
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oak  wedges,  the  bolster  and  wedges  being  contained  in  a  recess  in  the 
upright  standards.  This  arrangement  leaves  the  wrought-iron  tube 
free  to  contract  and  expand  longitudinally  under  change  of  tempera- 
ture, without  risk  of  leakage.  The  heads  of  all  the  rivets  are  counter- 
sunk for  a  short  distance  on  each  side  of  the  bearing  partK  of  the  tube. 
The  india-rubber  bolsters  are  2  inches  diameter  both  at  the  bottom  and 
sides  of  the  tube.  They  are  in  separate  pieces,  the  bolster  under  the 
bottom  extending  from  the  back  of  the  wedge  box  on  one  side,  to  the 
back  of  the  wedge  box  on  the  opposite  side.  The  joints  of  the  bolsters 
at  the  bottom  corners  are  made  by  butting  the  bottom  ends  of  the  ver- 
tical bolsters  upon  the  top  of  the  transverse  bottom  bolster,  the  bottom 
ends  of  the  vertical  bolsters  being  sliglitly  rounded  out,  to  lit  the  cur- 
vature of  the  bottom  bolster.  The  side  wedges  are  driven  down  tight 
on  the  ends  of  the  bottom  bolster.  There  are  three  oak  wedges  in  each 
wedge  box,  with  an  oak  feather,  or  tongue,  let  in  to  break  the  joints 
between  the  wedges,  and  to  guide  the  centre  wedge  while  being  driven 
down.  A  flat  strip  of  india-rubber  is  placed  between  the  back  of  the 
wedge  box  and  the  outermost  wedge.  The  wedges  were  carefully  fitted 
before  the  feather  grooves  were  made,  and  were  put  in  with  thick  wet 
paint  in  the  joints  ;  the  centre  wedge  was  then  driven  down  to  tighten 
up  the  india-rubber  bolster  against  the  side  of  the  tube. 

The  above  construction  of  the  iron  aqueduct  bridges  was  considered 
the  most  applicable  in  the  first  portion  of  the  aqueduct,  as  no  good 
building  stone  was  to  be  obtained  within  any  reasonable  distance,  and 
the  roads  were  very  badly  suited  for  the  carriage  of  materials.  Prom 
the  eleventh  mile  to  the  reservoir  at  Mugdock,  however,  good  building 
stone  was  abundant ;  and  all  the  aqueduct  bridges  in  that  district  are 
therefore  of  stone.  There  are  in  all  25  important  iron  and  stone 
bridges,  Bome  of  them  of  considerable  magnitude ;  and  about  80  dis- 
tinct tunnels,  varying  in  length  from  1^  mile  downwards,  and  forming 
a  total  length  of  13  miles.  Where  the  aqueduct  was  formed  in  open 
cutting,  the  ground  was  filled  in  and  the  surface  restored  after  the 
aqueduct  was  built.  At  the  cast-iron  troughs  of  the  iron  aqueduct 
bridges,  and  at  the  other  bridges,  the  water  way  is  covered  with  plank- 
ing, to  prevent  snow  from  choking  the  aqueduct.  Grooves  to  receive 
stop  planks  are  cut  in  the  masonry  of  the  aqueduct  at  intervals,  and 
most  of  the  bridges  are  provided  ^dth  overflows  and  discharge  sluices. 
The  latter  are  similar  in  construction  to  the  outlet  sluices  at  the  lochs, 
but  of  smaller  dimensions. 

The  three  Talleys  of  the  Duchray,  the  Endrick,  and  the  Blane,  which 
are  of  great  width  and  depth,  the  second  being  more  than  2  miles  wide, 
are  passed  by  means  of  the  i8-inch  cast-iron  syphon  pipes,  carried 
down  one  side  of  the  valley  to  the  bottom,  and  up  the  opposite  side. 
These  pipes  have  the  ordinary  spigot  and  socket  joints,  the  joint  being 
made  with  lead  and  yam.  Some  depressions  on  the  line  of  these 
syphon  pipes  are  crossed  by  flanged  pipes,  supported  upon  stone  piers 
18  feet  apart,  the  joint  being  made  by  a  ring  of  vulcanized  india-rubber. 
In  the  Endrick  valley,  two  public  roads,  and  the  Forth  and  Clyde 
Railway,  are  crossed  by  these  flanged  pipes ;  and,  to  support  the  pipes 
over  these  greater  spans,  cast-iron  brackets  are  put  in,  abutting  on  the 
stone  piers,  which  are  thickened  to  receive  them.  The  pipes  are  fur- 
ther B^ngthened  at  these  places  by  projecting  webs  cast  on  them.    It 


Digitized  by 


Google 


868  kewtok's  lokdok  joitbkil  of  arts.  ['"iSl"'' 

was  found  that  the  contraction  and  expansion  of  these  long  lengths  of 
fiange-jointcd  pipes  under  changes  of  temperature  injuriously  affected 
the  spigot  and  socket  lead  joints  at  each  end  ;  and,  to  obviate  this,  a 
felt  covering,  about  f -inch  thick,  has  been  laid  on  all  round  the  pipes, 
and  protected  from  the  weatlier  by  a  tarpaulin  cover  laced  tightly  over 
the  whole.  This  has  had  the  effect  of  almost  entirely  obviating  the  in- 
convenience that  arose  from  contraction  and  expansion. 

The  service  reservoir  at  Mugdock  has  a  water  surface  of  60  acres,  and 
is  50  feet  deep,  the  top  water  level  being  312  feet  above  the  level  of  the 
sea.  It  contains  548,000,000  gallons  when  full,  equal  to  a  supply  for 
29  days  at  the  present  rate  of  consumption  ;  and  thus  admits  of  repairs 
being  made  upon  the  line  of  aqueduct  without  interrupting  the  supply 
to  the  city.  The  reservoir  is  entirely  artificial,  being  formed  by  two 
earthen  embankments,  400  yards  and  240  yards  lon^  respectively. 
The  water  is  first  received  irom  the  aqueduct  into  a  basin  at  the  upper 
end  of  the  reservoir,  from  which  it  fiows  over  four  cast-iron  gauge 
plates,  10  feet  long  each,  brought  to  a  thin  edge,  into  an  upper  pool  or 
compartment  of  the  reservoir,  having  an  area  of  about  2  acres.  The 
depth  of  water  passing  over  the  gauge  plates  is  regularly  gauged,  the 
delivery  from  the  aqueduct  thereby  computed,  and  the  quantity  of 
water  passing  every  day  into  Glasgow  is  thus  known.  From  the  upper 
pool  the  water  passes  into  the  main  reservoir  over  similar  cast-iron 
gauge  plates.  The  water  is  drawn  from  the  reservoir  by  pipes  laid  in 
a  tunnel  cut  through  the  rock  in  the  solid,  at  the  end  of  the  main  em* 
bankment,  no  pipes  being  laid  through  the  embankments  themselves. 
At  the  end  of  the  tunnel  next  the  reservoir  there  is  a  stand-pipe,  with 
valves  at  difierent  heights,  which  admit  of  water  being  drawn  off  at 
various  levels.  The  water  passes  down  the  stand-pipe,  and  alon^  a  48- 
inch  pipe  in  the  tunnel,  for  a  distance  of  about  50  yards,  to  a  curcular 
straining  well  cut  in  the  rock.  Water  can  also  be  drawn  direct  horn 
the  aqueduct,  or  irom  the  upper  compartment  of  the  reservoir,  into  the 
pipes  leading  to  the  citv,  without  passing  through  the  reservoir,  bjy 
means  of  a  line  of  48-inch  pipes  laid  through  the  bottom  of  the  reservoir 
from  the  stand-pipe  back  to  the  upper  end  of  the  reservoir  where  the 
aqueduct  enters. 

The  straining  well  is  40  feet  diameter  and  63  feet  deep,  cut  out  of  the 
solid  rock.  Within  it,  and  forming  an  inner  chamber  of  octagonal 
shape,  25  feet  diameter,  a  series  of  oak  frames  are  placed,  covered  with 
copper  wire  cloth  of  40  meshes  to  the  inch.  These  are  held  in  the 
eight  cast-iron  pillars,  which  have  grooves  cast  in  them  to  receive  the 
frames.  These  wire  cloth  strainers  occupy  only  the  lower  part  of  the 
well,  the  space  above  being  filled  in  with  wood  planking  up  to  the  top 
water  level  of  the  reservoir.  The  water  passes  from  the  outside 
through  the  wire  cloth  strainers  into  the  inner  chamber,  and  is 
taken  off  thence  to  the  city  by  two  lines  of  cast-iron  pipes  42  inches 
diameter.  The  water  undergoes  no  filtration,  but  in  nassing 
through  these  copper  wire  strainers,  anj  straws  or  other  noating 
matters  are  separated  from  it.  The  pipes  in  the  bottom  of  the 
straining  well  are  provided  with  junctions  and  stop  valves,  so  as  to 
admit  of  the  supply  beinff  drawn  direct  from  the  reservoir  while  the 
strainers  are  being  cleaned ;  which  is  done  by  emptying  the  well,  and 
throwing  a  jet  of  winter  upon  the  strtuners  from  the  insjae  outwards  b^ 
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ft  leather  hose  with  the  head  pressure  of  the  reservoir,  the  foul  water 
being  carried  off  by  a  tunnel  through  the  rock.  The  frames  carrying 
the  strainers  can  also  be  raised  to  the  top  of  the  well  and  taken  out  for 
repairs,  by  being  drawn  up  through  the  grooves  in  the  cast-iron  pillars 
in  which  they  are  fitted.  The  top  of  the  straining  well  is  roofed  m  and 
partly  covered  with  glass,  as  a][>roteetion  to  the  working  gearing  of  the 
stop  valves.  These  valves  are  each  divided  into  two  halves,  affording 
together  a  water  way  of  the  full  diameter  of  the  42-inch  pipes.  Each 
half' of  the  valve  is  opened  and  shut  by  an  iron  rod  passing  up  through 
a  cast-iron  pipe,  and  terminating  at  a  convenient  height  above  the  water 
level  in  a  long  brass  nut,  into  which  works  a  stationary  iron  screw, 
turned  by  a  crank  and  bevil  wheels. 

The  two  lines  of  42-inch  pipes  laid  in  the  tunnel  leading  off  from  the 
straining  well  will  deliver  the  whole  60  million  gallons  per  day  that  the 

Xeduct  is  constructed  to  convey  ;  but,  on  emei'ging  from  the  tunnel, 
eh  is  440  yards  long,  the^*  are  diminislied  to  36  inches  diameter;  and 
provision  is  made  for  additional  pipes  being  laid  when  they  may  be  re- 
quired. At  the  point  where  the  pipes  are  reduced  to  36  inches  diame- 
ter, a  self-acting  throttle  valve  is  fixed  on  each  line  of  pipes,  the  object 
of  which  is  to  shut  off  the  water  coming  from  the  reservoir  in  the  event 
of  one  of  the  pipes  bursting,  or  any  other  accident  occurring,  whereby 
the  velocity  of  the  water  in  the  pipe  is  increased  beyond  that  to  which 
the  valves  are  adjusted.  These  self-acting  throttle  valves  were  sug- 
gested by  Sir  William  &.  Armstrong,  and  first  used  in  the  Manchester 
Water  Works ;  and  have  been  subsequently  introduced  in  the  Liver- 
pool Water  Works. 

At  intervals  along  the  line  of  the  mains  to  Glasgow,  and  at  several 
points  in  the  city,  stop  valves  are  fixed  in  the  large  pipes.  To  admit  of 
these  valves  being  easily  closed  or  opened,  the  slide  is  divided  into  two 
compartments,  one  being  considerably  smaller  than  the  other.  The 
smaller  slide  is  the  first  opened,  and  the  passage  of  the  water  through 
this  opening  so  much  reduces  the  pressure  upon  the  larger  slide,  that 
it  can  also  be  opened  Mith  ease ;  the  valve  is  thus  easily  worked  by 
one  man.  To  economize  space,  which  is  an  object  where  large  valves 
have  to  be  placed  in  public  streets,  the  total  effective  area  of  the  valve 
has  been  reduced,  in  the  case  of  these  36-inch  valves,  from  7  square 
feet,  the  area  of  the  pipe,  to  4^  square  feet ;  the  smaller  slide  having 
an  area  of  1  square  foot,  and  the  larger  an  area  of  3|-  square  feet.  To 
pass  this  contraction  with  the  velocity  that  the  water  in  the  pipes  will 
have  when  the  discharge  is  greatest,  the  loss  of  head  will  be  from  4  to 
6  inches ;  but  this  loss  is  more  than  compensated  for  by  the  economy  of 
the  valve  and  the  reduction  in  the  dimensions  of  all  the  parts.  The 
design  of  these  valves  is  also  due  to  Sir  William  G.  Armstrong,  and  for 
largo  valves  that  h&ve  to  be  worked  under  great  pressure,  they  leave 
nothing  further  to  be  desired. 

The  concussion  caused  in  large  pipes  by  suddenly  closing  the  stop 
valves,  requires  to  be  guarded  against ;  and  this  is  done,  to  a  conside- 
rable extent,  by  the  construction  of  the  stop  valves  themselves ;  but  in 
order  to  reduce  still  further  the  risk  from  tnis  cause,  momentum  valves 
are  fixed  on  the  pipes  close  to  all  the  large  s^p  valves,  and  behind  the 
self-acting  throttle  valves.  They  are  Bimplv  safety  valves,  constructed 
on  the  principle  of  the  equilibrium,  or  double-beat  Cornish  valve,  and 
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have  been  used  both  in  the  Manchester  and  Lirerpool  Water  Works. 
Air  Talves  are  placed  upon  all  the  summits,  and  scouring  cocks  in  the 
bottom  of  all  tne  hoUows  on  the  mains.  The  scouring  vaWes,  as  well 
as  all  the  stop  valves  used  in  the  city  under  17  inches  £ameter,  are  the 
ordinary  slide  valves  with  double  brass  facings.  The  fire  cocks  used  in 
Olasgow  are  of  brass,  upon  the  principle  of  the  common  ground  cock, 
with  the  water  admitted  to  the  inside  of  the  plug,  which  is  hollow :  the 
pressure  of  the  water  tends  to  force  the  plug  into  its  seat,  and  thus  to 
Keep  the  cock  tiffht.  There  are  2700  oi  these  fire  cocks  in  the  city, 
placed  at  intervtus  varying  from  40  to  60  yards ;  and  also  about  1200 
fire  cocks  applied  as  cleansing  cocks.  The  water  meters  used  in  Olas- 
gow  are  those  by  Kennedy,  of  Kilmarnock,  of  which  there  are  upwards 
of  600  in  use,  producing  a  revenue  of  £15,000  a  year. 

For  the  distribution  of  the  water  supply,  the  north  part  of  the  dty 
is  divided  into  a  high  and  a  low  district.  The  high  district  is  supplied 
by  the  36-inch  main  from  the  Mugdock  reservoir,  which  is  brought  in 
by  Maryhill ;  and  the  low  district  by  a  main  brought  in  by  the  Qreat 
Western  Boad.  These  mains,  as  well  as  the  subsidiary  mains  in  the 
dty,  are  connected  at  intervals,  so  that  an  accident  occurring  to  any 
one  section  of  the  mains,  does  not,  to  any  serious  extent,  affect  the 
general  supply  to  the  city.  The  large  pipes  only  are  connected ;  and 
each  distriouting  pipe  is  furnished  with  a  stop  yalve  where  it  leayes  the 
main,  and  a  cleansing  cock  at  the  further  end. 

The  quantity  of  water  sent  into  the  city  from  Loch  Katrine  during 
the  first  six  months  of  the  present  year,  averaged  19,100,000  gallons 
per  day ;  and  3,400,000  gallons  per  day,  in  addition,  were  sent  in  from 
the  Gorbals  Water  Works,  on  the  south  side  of  the  river.  Altogether, 
therefore,  the  total  supply  to  Glasgow  is  22,600,000  gallons  a  day,  and 
this  is  distributed  to  a  population  of  about  485,000  persons,  being  up- 
wards of  46  gallons  per  head  per  day«  Of  this  quantity,  about  df 
gallons  per  head  per  day  is  sold  oy  meter. 

Tbe  cost  of  the  Loch 'Katrine  Water  Works  has  been  as  follows : — 

Construction  of  Works £761,000 

Land,    parliamentary  expenses,    engi- 
neering, and  sondiies 157,000 

918,000 

Add  Buma  annually  payable  to  proprietors  in  the 
two  previous  water  companies,  capitalised  at  4 
per  cent 674,000 

Total  cost  of  the  wholo  Water  Works £1,692,000 
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^robisional  protections  (JJrauietr. 

[Cases  in  which  a  F^  Specification  has  been  deposited.] 


1865. 

1040.  Charles  Boflcham, Josef Bindtner^ 
and  William  GaflPbn,  of  Vienna, 
impts.  in  lamps  for  burning  petro- 
leum, naphtha,  or  other  mineral 
oiU.--AprU  \2th. 

1067.  Charles  Robinson  Fisher,  of 
Chelsea,  Massachusetts,  U.  S.  A., 
impel.  nio<le  of  connecting  a  galF  to 
the  mast  of  a  navigable  ressel. — 
April  \5th. 

1128.  John  Emary,  of  Regent-street, 
impts.  applicable  to  capes,  paletots, 
over-coats,  and  other  such  like  gar- 
ments.— April  22nd. 

1 137.  Henri  Adrien  Bonneville,  of  Paris, 
impts.  in  dissected  maps  and  charts, 
— a  commnnication. — April  24th, 

1202.  Peter  Armand  le  Comte  dc  Fon- 
tainemoreau,  of  Paris,  impts.  in  ap- 
paratus for  spinning  silk  and  other 
fibrous  substances,  —  a  communi- 
cation.— April  29th, 

1210.  Charles  Edward  Herpst,  of  Paris, 
impts.  in  pumps, — a  communication. 
--May  \st, 

1233.  George  Tomlinson  BousAeld,  of 
Loughborough-park,  Brixton,  impts. 
in  machines  for  drying  and  stretching 
woollen  and  other  textile  fabrics, — a 
communication. — Ma^  3rd, 


1 245.  William  Ford  Stanley,  of  Great 
Turnstile,  Holborn,  impts.  in  straight 
line  dividiu{^  engines  and  tools  for 
regulating  distances. — Map  4/A» 

1256.  Edward  Richardson,  of  Ravens- 
thorpe,  Yorkshire,  impts.  in  means 
and  apparatus  for  producing  or 
effecting  fog  signals. — May  5th, 

1271.  William  Clark,  of  Cliancery- 
lane,  impts.  in  machinery  for  setting 
and  distributing  printing  types, — a 
communication.^ Afajf  Sth. 

1348.  Henri  Adrien  Bonneville,  of  Paris, 
impts.  in  flour  mills, —  a  communi- 
cation.— May  I5M. 

1864. 

3140.  William  AllenTurner,ofClarges- 
street,  Piccadilly,  and  Thomas  Town- 
send  Coughin,  of  Crucifix-lane,  Ber- 
mondsey,  impts.  in  the  means  of, 
and  apparatus  for,  obtaining  motive 
power,  and  for  the  distribution  and 
application  thereof. — December  XJth, 

3190.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  means  and  ap- 
paratus by  the  ftse  of  which  a  stripe 
or  border  may  be  woven  on  napkins, 
table  cloths,  and  other  fabrics,  by  the 
power  loom, —  a  oommunieatiou.— 
December  23rd,        * 


Cases  in  which  a  Provisional  Speci/cation  has  been  deposited. 


1865. 


48.  Charles  de  Bergue,  of  the  Strand, 
impts.  in  locomotive  engines.  —  a 
communication.— Jaitikiry  6th, 

84.  Attguste  Frederic  Lendy,of  Sanbnrv, 
impel,  topograpli.— Jaiitfary  UM. 

109.  Frederick  George  Mulholland,  of 
Swan-street,  Dover-road,  and  Thomas 
Dngard,  of  North-^ve,  Mildmay- 
pane,  impts.  in  bearmgs  for  general 
mechanical  purposes,  and  the  appli- 
cation of  fluid  metallic  in  lieu  of 
oleaginous  or  other  lubricants  to 
prevent  friction. — January  \3th, 

l43.  John  Robinson  and  John  Smith, 
of  Rochdale,  impta.  in  machinery  or 
apparatus  for  planing  and  moulding 
or  otherwise  shaping  wood.— Jan* 
nary  IJth, 


149.  Edward  Deane,  of  the  City,  impd. 
kind  of  bedstead,  suitable  for  camp  and 
domestic  purposes.— Jaanary  18M. 

240.  Charles  De  Bergue,  of  the  Strand, 
impts.  in  furn8ces.*-N/a»iuiry  27th, 

255.  Edward  Thomas  Hughes,  of 
Chancery-lane,  impd.  system  of 
drying  wool,  cotton,  and  other 
fibrous  materials;  and  in  the  ma- 
chinery or  apparatus  connected  there* 
with, — a  communication. — January 
2$th, 

267.  Matthew  Cartwright,ofTavistock- 
street,  Covent-ganleu,  impd.  appa- 
ratus and  means  for  giving  alarm  in 
case  of  fire;  applicable  m  part  as 
impta.  in  alarms  or  alarums  gene* 
rally.— Ja/uMiry  3\st, 
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321.  Glemeuts  Robert  Mm'khAm,  of 
Ecclcston -square,  method  for  re- 
inovintr  or  destroylag  the  momentum 
of  heavy  bodies  bv  uieaiis  of  an  elastic 
machine  or  machines,  so  as  to  prevent 
injury  and  dama^  from  concussion  ; 
ap|ilicable  to  ship  cables,  ship  and 
fort  armour,  railway  trains,  tenders 
to  pier  heads  and  floatin<^  piers,  gang- 
ways, breakwaters,  aii«l  other  similar 
structures;  also  as  a  motive  power, — 
a  communication. —Fcr^riMry  6M. 

d8i.  llcnry  Emanuel,  of  St.  PauPs 
Churchyard,  impts.  in  boxin^.fencin^:;, 
and  cricket  (gloves,  and  in  cricket 
pads  or  guards. — February  lO/A. 

439.  Alexander  Clark,  of  (Jate-street, 
Lincoln's-tnn-fields,  impts.  in  burglar- 
proof  and  fire-proof  safes. —  Feb* 
ruary  \5ik. 

524.  John  Shortridge,  of  Sheffield, 
impts.  in  the  manufacture  of  chain 
cables.— Fcftnwry  24M. 

53S.  Peter  Ariaand  Ic  Comte  de  Fon- 
tainemoreau,  of  Paris,  impts.  in  the 
treatment  of  madder  and  the  products 
obtained  therefrom, — a  communica- 
tion.— February  2otk, 

542.  Charles  Whiting,  of  Lewisham, 
impd.  |H)rtable  frames  and  joints  for 
tables  and  other  articles ;  applicable 
also  for  building  purposes  and  the 
like—February  iltk. 

558.  George  Lauder,  of  Glasgow,  impts. 
in  machinery  for  mining  coal  and 
other  substances, — a  oommuuication. 
—February  28/4. 

585.  Samuel  Chatwood,  of  Bolton, 
impts.  in  the  manufacture  of  safes, 
and  in  apparatus  connected  there- 
with.— march  2nd, 

(>0l.  Henry  Everard  CUfton  and  Abra- 
ham Hoffuung,  of  Liverpool,  impts. 
in  binding  attachments  for  sewing 
machines. 

604.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  apparatus  for  rinsing 
and  drying  by  centrifugal  force, — a 
communication. 

605.  Ueuri  Adrien  Bonneville,  of 
Paris,  impts.  in  washing  machines, 
— a  communication. 

The  above  bear  date  March  4th, 

671.  Edwin  Addison  Phillips,  of  Mil- 
waukee, Wisconsin,  U.S.A.,  impd. 
rotary  sjmder  or  digging  machine  for 
tilling  land,  —  a  communication* 


iiJS,  Harry  Whiteside  Cook,  of  Angel 
Court,  London,  impts.  in  electric 
telegraphs,  —  a    communication. 

The  above  bear  dale  March  10/A. 

705.  Francis  Wise,  of  Chaudos  Cham- 
bers, Adelphi,  impts.  in  preparing 
certain  colouring  matters  for  dyeing 
and  printing, —  a  communication.— 

^  March  \3th. 

712.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  process  for  the 
production  of  photographic  images 
callable  of  being  inked  with  fatty 
inks, —  a    communication. 

718.  Longin  Gantert,  of  Baden,  impts. 
in  machinery  or  apimratus  to  be  em- 
ployed iu  the  bleaching  and  dyeing 
of  hanks  or  skeins  of  yarns  and 
threads. 

The  above  bear  date  March  14th. 

742.  James  Marshall,  of  Gainsborough, 
impts.  in  combined  apparatus  for 
threshing,  dressing,  and  grinding 
grain  and  other  agricultural  produce. 

^  —March  {6th. 

745.  Henri  Adrien  Bonneville,  of  Paris, 
impts.  in  railway  breaks, ^a  com- 
munication.— March  17  th. 

804.  Alfred  Paraf,  of  Glasgow,  impU. 
in  dyeing  and  printing  cotton  or 
linen  fabrics  or  yarns.— ATcircA  22/u/. 

811.  John  Burley  and  Lawrence  Glover, 
of  Birmingham,  impd.  method  in  the 
manufacture  of  toast  racks. 

813.  Thomas  Harvey  Saunders,  of 
Little  Suffolk -street,  Southwark, 
impd.  means  of  ventilation  by  the 
use  of  perforated  tubular  cornices 
and  centre-pieces. 

818.  Anthony  Bernhard  Baron  Von 
Ratheo,  of  Fitzroy-square,  ele- 
mentary power  engine,  or  a  new  or 
improved  compressed  air  engine,  for 
iniparting  power  and  motion  to  all 
kinds  of  machinery. 

822.  Joseph  Tall,  of  Bedford,  impts. 
in  the  constructiou  of  wails,  houses, 
and  other  buildings. 

823.  Thomas  Roberts  and  Louis  Luc, 
of  Liverpool,  impil.  system  of  ooo- 
tinuous  self-acting  and  self-register- 
ing machinery  for  weigliing  grain, 
flour,  and  other  ponderable  matters. 

The  above  bear  date  March  23rd. 
828.  William     Simons    and    Andrew 
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Brown,  of  Renfrew,  N.B.,  impU.  in 
dreilgen. 

830.  Alfred  Baiilot,  of  Brussels,  iinpts. 
in  sewing  machines. 

831.  Tliomns  Farmer  and  Frederick 
Lewis,  of  Bilston,  impts.  in  oma- 
uienting  the  surfnces  of  japanned 
goods  and  papier-tnach^  goods  and 
other  varuished  surfaces. 

832.  William  Loeder,  of  New  Broad- 
street,  London,  impts.  in  the  manu- 
facture or  construction  of  rails  fur 
railways,— a  communication. 

833.  Robert  Lublinski,  of  the  City- 
road,  impts.  in  umbrella  and  parasol 
tip  fasteners. 

831.  John  Bailey  Brown,  of  St.  Peters- 
burgh-place,  Bayswater,  impts.  in 
casks  or  vessels  for  storing  petro- 
leum and  hydrocarbons. 

835.  Joseph  Green,  of  Leeds,  impts. 
in  machinery  or  apparatus  for  cut- 
ting or  chasing  the  threads  of  screws 
or  worms. 

836.  >YiUiam  Edward  Newton,  of  Chan- 
cery-lane, impts;  in  the  manufacture 
of  ink,— a  communication. 

83/.  James  Andrew  Swanzy,  of  Ply- 
mouth, impd.  machine  for  washing, 
wringing,  and  mangling. 

838.  Daniel  Arnold,  of  Cork,  impts.  in 
gun  locks. 

83!^.  John  Charles  Stoviu,  of  White- 
headVgruve,  Chelsea,  impts.  in  the 
means  of  communicating  signals 
from  passengers  in  railway  trains  to 
the  euards  and  engine  drivers. 

840.  Valentine  Baker,  of  Cahir,  Tip- 
perary,  Irehind,  impts.  in  obtaining 
motive  |}owcr,  parts  of  which  impts. 
are  applicable  to  the  compressing  of 
air  and  gases. 

841.  Qiacomo  Felice  Marchisio,  of 
Baker-street,  Middlesex,  impts.  in 
apparatus  for  obtaining  light. 

842.  John  Henry  Johnson,  of  Lin- 
coln's-inn-fields,  impts.  in  the  treat- 
ment of  rice, — a  communication. 

The  above  bear  date  March  24th, 

843.  Edwin WoWerson,  of  Birmhigham, 
impts.  in  the  manufacture  of  orna- 
mental metallic  xhains. 

844.  Henry  Columbus  Unrry,  of  Here- 
ford, impts.  in  railway  points  and 
switches. 

845.  James  Milton,  of  Glasgow,  impts. 
in  looms  for  weaving. 


846.  William  Miller,  of  Glasgow,  impts. 
in  presses  for  cotton   and  wool. 

847.  Alice  Isabel  Lucan  Gordon,  of 
PrinceVgate,  Hyde-park,  impd. 
means  of  communication  between 
the  passengers,  guard,  and  engine- 
driver  of  a  railway  train;  part  of 
which  said  impts.  is  also  applicable 
for  the  ])revention  or  detection  cf 
burglary. 

848.  Earle  Harry  Smith,  of  Sherwood, 
New  Jersey,  U.S.A.,  impts.  in  sewing 
machines,  which  improvements  also 
iuvolve  or  compri^se  a  new  mode  of 
manipulating  the  threads  of  the 
needle  and  shuttle  in  forming  the 
"  lock-stitch.*' 

849.  Richard  William  Barnes,  of  Man- 
chester, impd.  apparatus  for  ascer- 
taining the  state  of  sewers,  tunnels, 
drifts,  or  other  subterranean  work, 
}mrt  of  which  apparatus  is  applicable 
to  levelling  purposes. 

850.  John  Dodd,  of  Oldham,  impts.  in 
mules  for  spinning  and  doubling. 

851.  William  Richardson,  of  Oldham, 
impts.  in  cotton  gins. 

852.  John  HenryJohnson,  of  Lincoln's- 
inn-iields,  impts.  in  spittoons, — a 
communication. 

353.  William  Uetts,  of  Wharf-road, 
City-road,  impts.  in  protective  labels 
for  bottleS)  jars,  and  other  similar 
vessels. 

854.  David  Estler  Blacke,  of  Belfast, 
impts.  in  the  means  and  apparatus 
for  utilizing  the  heat  of  steam. 

855.  William  Clark,  of  Chancery-lauc, 
impts.  in  the  manufacture  or  pre- 
paration of  materials  for,  and  in 
their  application  to,  lighting  and 
heating  purposes ;  also  in  apparatus 
used  for  the  same, — a  communica- 
tion. 

856.  John  Todd,  of  Greenwich,  impts. 
in  machines  for  planing  and  shaping 
metals. 

ne  above  hear  date  March  25th, 

857.  Charles  Burfitt,  of  Bernard-ter- 
race, Holloway,  impd.  domestic  im- 
plement for  paring  potatoes,  apples, 
and  other  like  vegetables  and  fruit. 

858.  Herbert  John  Walduck,  of  Man- 
chester, an  impd.  mode  of,  and  ap- 
paratus fur,  communicating  or  sig- 
nalling between  the  guards,  passen- 
gers, and  drivers  of  railway  trains. 
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859.  James  BuckiDham,  of  Westmor- 
land -  house,  Walworth  -  common, 
impts.  in  oil  feeders  or  cans, — a  com- 
mucation. 

860.  Joshua  Rooke,  of  Pimlico,  impts. 
in  double  cylinder  steam  engines. 

861.  Carl  Johan  Laurentz  Leffler,  of 
Broad-street-buildings,  impts.  in  cast- 
ing ingots  of  steel  and  malleable  iron. 

862.  Charles  Matthews  and  John  Fere- 
day,  of  Wolverhampton,  impts.  in 
the  construction  of  furnaces  for  the 
consumption  of  smoke. 

863.  John  Bruckshaw,  of  Oakley  Mills, 
Stafford, andWilliam  Scott  Underbill, 
of  Newport,  impts.  in  traction  engines. 

864.  Ferdinand  Le  Roy,  of  Saint 
Saulve,  France,  impts.  in  the  non- 
conducting composition  for  present- 
ing the  radiation  or  transmission  of 
heat  or  cold. 

865.  George  Bishop,  of  Soho-square, 
impts.  in  apparatus  for  stamping  and 
marking,— a  communication 

866.  John  Calvin  Thompson  and  John 
James  Malbourne  Green,  of  Green- 
wich, impts.  in  the  construction  of 
railway  carriages  to  facilitate  the  pas- 
sage of  the  guard,  or  other  person, 
from  end  to  end  of  the  train  whilst 
it  is  travelling. 

867.  Wilham  West,  of  St.  Blazey,  Corn- 
wall, impts.  in  preparing  lubricating 
compounds. 

The  abwe  bear  date  March  27th. 

868.  Joseph  Williams,  of  Birmingham, 
impts.  in  ornamenting  articles  made 
of  glass. 

869.  John  Norris,  junior,  of  Winches- 
ter, impd.  a(iparatus  for  grooming 
horses. 

870.  James  Millar  and  John  Laiug, 
both  of  Glasgow,  impts.  relating  to 
apparatus  for  printing  ornamental 
fabrics. 

8/1.  John  Cornelius  Craigie  Ualkett, 
of.  Cramond  House,  Mid 'Lothian, 
N.B.,  impts.  in  paints  or  compositions 
used  for  coating  iron  or  wooden  ves- 
sels and  other  structures  exposed  to 
the  action  of  sea  water. 

872.  William  Walsh,  of  Warrington, 
impts.  in  apparatus  employed  in  the 
concentration  of  all  solutions  where 
quick  or  speedy  concentration  or 
evaporation  is  required. 

8/3.  Terrot  Glover»    junr.,  of  New- 


castle-upon-Tyne, impts.  in  the  eon- 
struction  of  ships*  yards  and  spars. 

874.  Alexandre  Denis  Gascon,  of  Paris, 
febrifuge  and  digestire  elixir, — ■ 
communication. 

875.  Frederick  Thomas,  of  Bishops- 
gate-street  Within,  impts.  in  the  con- 
struction of  kitchen  ranges  having 
their  fire-places  enclosed. 

876.  Frangoia  Adolphe  Mocquard,  of 
Paris,  impts.  in  gas  burners. 

877.  lUchanl  Young,  of  Dublin,  and 
Charles  Finlay  01i|ihant  Glassford, 
of  Gaiway,  impts.  in  the  prepara- 
tion or  treatment  of  sea-weed,  and 
in  obtaining  products  therefrom. 

878.  Francis  William  Webb,  of  Crewe, 
impts.  in  the  manufacture  of  steel 
tires  for  railway  wheels. 

879.  Henry  Welchman  King,  of  Tor- 
rington-square,  impts.  in  ventilating 
blinds. 

880.  Elliott  Savage,  of  West  Meriden, 
Connecticut,  impts.  in  hardening  and 
tempering  steel, 

881.  Isac  Louis  Pulvermacher,  of  Ox- 
ford-street, impts.  in  fastenings  for 
pins,  buttons,  and  other  articles  with 
metallic  backs. 

SS-2.  Joseph  Wright,  of  Dudley,  impts. 
in  forging  machines. 

The  above  bear  date  March  28/A. 

883.  William  Newton  Wilson,  of  High 
Holbom,  impts.  in  sewing  machines. 

881.  William  IrUm,  of  Newton-heath, 
near  Manchester,  impts.  in  cranes. 

885.  William  Brookes,  of  Chancery- 
lane,  imptSrin  file-cutting  machineiy, 
— a  communication. 

SS6,  Richard  Cardwell  Robinson,  of 
Cannon- street,  London,  impts.  in 
machinery  for  the  cutting  of  nails, 
brads,  or  spikes,  and  in  the  confor- 
mation of  some  of  such  nails  and 
spikes. 

887.  Evan  Leigh  and  Frederick  AU»n 
Leigh,  of  Manchester,  impts.  in  ma- 
chinery or  apparatus  used  in  carding 
cotton  or  other  fibrous  substances. 

888.  Frederick  Allen  Leigh,  of  Man- 
chester, imuts.  in  tlieeonstructionof 
bridges  and  arches. 

889.  Kichard  Holroyd  and  Joseph 
Ilolroyd  Bolton,  of  Manchester, 
impts.  in  machinery  or  apimratiis 
for  drying  *'  warps "  of  cotton  and 
other  fibrous  substances. 
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890.  Alexander  Chaulin.of  the  Adelphi, 
impel.  Apparatus  tor  the  instantaoe- 
out  lowering  and  detaching  of  ships' 
boats. 

891.  John  Player,  of  Stockton-upon- 
Tees,  impts.  in  furnaces  or  apparatus 
for  heating  the  blast  for  furnaces 
used  in  smelting  iron,  and  for  other 
furnaces. 

892.  Samuel  Childs,  junior,  of  Malcolm 
Villa,  Putney,  impd.  method  of  treat- 
ing fatty  matters. 

893.  William  Moxon  Fuller,  of  Wolver 
hampton,  impd.  process  for  reducing 
or  preparing  waste  animal  matters, 
for  the  purpose  of  employing  the 
same  in  ttie  preparation  of  manures 
or  fertilizing  compounds. 

The  above  bear  dale  March  29th. 


894.  Thorsten  Wilhelm  Nordenfelt, 
of  Montague-street,  Portman-square, 
portable  covered  hammock, — a  com- 
munication. 

895.  George  Greenish,  of  Harpurhey, 
Lancashire,  impd.  arrangement  of 
mechanism  for  propelling  waggons 
in  connection  with  railway  hoists. 

896.  Walter  Montgomerie  Neilson,  of 
Glasgow,  impts.  in  shaping  machines. 

897.  Benjamin  Baugh,  of  Birmingham, 
impts.  m  the  manufacture  of  reflec- 
tors for  lamps,  and  of  surfaces  for 
reflecting  light  generally. 

898.  William  Savory,  of  Gloucester, 
impts.  in  the  treatment  of  meal  and 
the  dressing  of  flour,  and  the  ma- 
chinery and  apparatus  employetl 
therein. 

The  above  bear  date  March  dO/A. 


1864. 


2584. 
2593. 
2002. 
2603. 
2606. 
2607. 
2617. 
2619. 


George  Hartley. 

John  Shaw. 

George  Davies. 

J.  E.  A.  Gwynne. 

C.  H.  Gardner  and  C.  English. 

Arthur  Reynolds. 

Andrew  Mair. 

W.  O.  Walbrook. 

E.1E.  Colley. 

John  Smith. 

J.  W.  Scott. 

H.  Bateman  and  £.  G.  Garrard. 

G.  T.  Bousfield. 

J.  Heap  and  T.  Jolley. 

H.  E.  Craven  k  T.  Carrack. 

James  Tate. 

James  Oannatt. 

B.  F.  Brunei. 

Frederick  Jenner. 

J.  and  R.  Cunningham. 

P.  A.  Le   Comte   de  Fontaine- 


2630. 
2631. 
2633. 
2635. 
2636. 
2637. 
2638. 
2645. 
2650. 
265U 
2652. 
2655. 

moreau. 

2657.  J.  Wahnsley  and  N.  G.  Pitman. 

2658.  Charles  Bfay. 

2661.  John  Stobo  and  W.  Pollock. 
2663.  Wniiam  Congalton. 
2666.  D.  LaidUw  and  J.  Robertson. 
2668.  J.   C9iarlton,    H.    Charlton,   and 

J.  O.  Christian. 
2673«  WOfiam  Cormack. 
2678,  A.  and  W.  Smith. 


2687.  J.  H.  Simpson. 

2688.  C.  O.  Crosby. 

2694.  Edmund  Edwards. 

2695.  J.  F.  Brinjes. 
2700.  P.  A.  Roger. 

2703.  William  Aston. 

2704.  William  Smith. 

2705.  Robert  Richardson. 
2709.  Edward  Pilkington. 
2711.  John  Drury. 

2715.  C.  W.  Wardle  and  R.  Mclntyre. 

2716.  W.  Davies,  G.  Cate,  and  W.  Cate. 

2719.  C.  Garton  and  T.  Hill. 

2720.  E.  T.  Hughes. 

2722.  E.  G.  Brewer. 

2723.  H.  W.  Spencer  and  J.  E.  Ball. 
2726.  William  Bayliss. 

2729.  James  Dodge. 

2730.  H.  B.  Harris  and  J.  P.  Thomson. 

2731.  F.  S.  Gilbert. 

2732.  F.  L.  Bauwens. 

2733.  Fiederick  Yates. 

2734.  Fiederick  Yates. 

2735.  H.  A.  Gwynne. 

2737.  R.  K.  Bowley  and  K.  T.  Bowley. 

2739.  T.  N.  Kirkham  and  H.  Brook. 

2740.  John  Sullivan. 
8741.  Jacob  Snider. 

2742.  J.  R.  Crompton. 

2743.  D.  Ellis  and  M.  Hillas. 

2744.  M.  J.  Roberts. 
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2748. 

2751. 
2753. 
2762. 
2764. 
2766. 
2769. 
2770. 
2771. 
2772. 
2773. 
2777. 
2778. 
2779. 
2780. 
2785. 
2788. 
2789. 
2790. 
2794. 
2795. 
2797. 
2801. 
2803. 
2806. 
2807. 
2811. 
2812. 
2815. 
2816. 
2817. 
2821. 
2825. 
2828. 
2829. 
2831. 
2832. 


2842. 
2848. 
2850. 
2851. 
2852. 
2855. 
2856. 
2857. 
2858. 
2859. 
2862. 
2868. 
2871. 
2872. 
2874. 
2875. 
2876. 
2879. 
2882. 


A.    Estoarneaax    and    L.   Beau-     2884. 

champs.  2837. 

Williaiii  Thrift.  2888. 

George  Simpson.  2891. 

Arthur  Field.  2899. 

AV.  B.  Adams.  2901. 

Richard  Kimmer.  2902. 

L.  C.  MeauUe.  2905. 

Charles  Garton.  2910. 

W.  K.  Hall.  2911. 

A.  Bechiin  and  IL  Wedekind.  2912. 

J.  H.  Johnson.  2913. 

Ivan  Rydbsck.  2914. 

J.  D.  Welch  and  A.  P.  Welch.  2917. 

G.  B.  Galloway.  2918. 

Stephen  Dixon.  2920. 
J.  Dale,  H.  Cirro,  and  A.  Marti u.-». 

J.  A.  Manning.  2921. 

J.  Robinson  and  J.  Greshain.  2922. 

R.  B.  Cooley.  2923. 

J.  M'Call  and  B.  G.  Sloper.  2924. 

T.  b.  Boote  and  R.  Boote.  2925. 

Henry  Brocket.  2926. 

W.  L.  Lees.  2930. 

William  Clark.  2932. 

George  Smith.  2933. 

John  Kinniburgh.  2937. 
W.  C.  Thurgar  and  R.  A.  Ward.        294 1 . 

C.  Mohr  and  S.  Smith.  2942. 

James  Thome.  2940 
H.  Sutherland  and  E.  Satherland.     2948. 

J.  Keats  and  W.  S.  CUrk.  2949. 

F.  A.  Papps.  2951. 
H.  W.  Ripley.  2953. 
Thomas  Jones.  2960. 
P.  A .  le  Com te  de  Fontainemoreaa.     2968 . 

G.  Bell  and  R.  Luthy.  2969. 
G.  E.  Noone.  2975. 
R.  Harlow  and  W.  Jolley.  2979. 
Michael  Henry.  2993. 
Prosper  Laches.  8000. 
James  Bullough.  3026. 
Charles  Vero.  3028. 
Arthur  Wall.  8043. 
lliomas  RfSteli.  3049. 
S.  C.  Kreeft.  3056. 
Richard  Holiday.  3061. 
Marie  Destrem.  3073. 
R.  Allinson  and  H.  Lea.  8081. 
Jules  Aubin.  3096. 
W.  E.  Newton.  3111. 
Thomas  Rowatt,  jun«  3115. 
J.  H.  Johnson.  3116. 
Henry  Wilson.  3160. 
Henry  Wilson.  3174. 
A.  G.  Hunter  8205. 
William  Snell.  3225. 
T.  A.  Blakely.  8238. 
A.  A.  Cxoll.  3281. 


Michael  Henry. 

William  WUson. 

James  Petrie. 

Joseph  Phillips. 

J.  Macintosh  and  A.  H.  Thurgar. 

W.  E.  Newton. 

William  Martin. 

Stephen  Bourne. 

Gustav  Kottgen. 

H.  L.  Maquet. 

Jacob  Snider,  jun. 

William  Ibotson. 

P.  E.  Gay. 

Robert  Morrison. 

T.  M.  Brisbane. 

G.    M.    de    Bayelt    and    J.    K. 

Vigoul^te. 
Peter  Gamett. 

J  Paley  and  T.  RawRthornc. 
Francis  Melius. 
Strother  Price. 
German  Prioleau. 
J.  S.  Gisbome. 
George  Brunton. 
John  Kassack. 

J.  Eastwood  and  W.  Wadsworth. 
John  White. 

P.  E.  Gayfe  and  £.  Zglinicki. 
Edward  Cottam. 
William  Ward. 
Louis  Leisler. 
John  Grundy.  , 

Charles  Reeyes. 
C.  Hartley  and  T.  HaU. 
Thomas  Greenhough. 
W.  Jackson  and  W.  Glaholm. 
M.  A.  F.  Mennons. 
George  Davies. 
A.  V.  Newton. 
John  Soper. 
F.  C.  Reim. 
William  Clark. 
W.  E.  Newton. 
W.  J.  Burgess. 
A.  D.  HalC 
Henry  Wilson. 
A.  V.  Newton. 
John  Ramsbottom. 
W.  B.  Adams. 
Herbert  Taylor. 

P.  A.  le  Comte  de  Fontainemoreaa. 
William  BardweU. 
John  ElUs. 
Henry  Bird. 
William  Reid. 
A.  V.  Newton. 
J.  and  W.  Thornton. 
J.  H.  Johnson. 
H.  and  E.  Satherland. 


•••  FurihefuU  iUlet  of  tk0$e  FlaSenU,  the  reader  i$  referred  to  ike  eorretpanOmg 
numbere  in  the  List  of  Orank  of  Frovieumal  Sp^dfiaaiou. 
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I.  Sharp's  Tanning;  Higgins'  Cotton  Gin;  Harding's  Ordnance;  Dixon's 
Moolding  Sugar;  Bourne's  Gin  Rollers;  Mather's  Printing  Rollers; 
Wilson's  Tanning ;  Rowan's  Treating  Flax;  and  Topp  &  Holt's  Spinning. 

IL  Bateman's  Paddle  Wheels ;  Baattie's  Pamp^ ;  Johnson's  Safety  Yalve ; 
Attwood's  Lubricating;  Laubereau'«  Motire  Power;  and  Stevenson's 
Valves. 

HI.  Millbank*8  Heating  Apparatus;  Payne's  Traction  Engine;  Radcliffe's 
Weaving ;  Heathom's  Submarine  structures ;  Coles,  Jaques,  and  I'an- 
shawe's  Tubss ;  and  Thornton's  Cotton  Presses. 

lY.  Bedson's  Twisting  Wire ;  Westmacott's  Hydraalic  Crane ;  Waldenstrom's 
Nut-making  Michiuery^^  IjOuos'  Coating  iron;  Barwick  and  Hartley's 
Spinning;  Calvert  and  Edmeston's  ditto;  Yule's  Rolling  Iron;  and 
rachardson's  Covering  Rollers. 

Y.  P«rkes'  Gas;  Burr's  Lightning  Arresters;  De  Molin's  Electro- Magnetic 
Engine ;  Lloyd's  Boiler  Tubes ;  Glover's  Wheels  and  Axles ;  Dangcrfield's 
Bending  Sticks;  and  Cheetham's  Motive  Power. 


Spinning. 

YIL  Newton's  Telegraphic  Gables;  Monroe's  Furnaces;  Sykes'  Transmitting 
iilectricity ;  Cook  s  Weaving ;  Cornish's  Sheathing  Ships ;  Lambert  ana 
Soper's  CCcks ;  and  Jones's  Cutting  Coal. 

YIII.  Maokay's  Projectiles ;  Coleman  and  Morton's  Hauling  Apparatus ;  Fumess 
and  iter's  Dredging  Machinery ;  Moride's  Urymg  Sea-  «veed ;  Gisborne's 
Electric  Signals ;  Dallmeyer's  Lenses ;  and  Gardner's  Safes. 

IX.  Pnrdey'8  Fire-armff ;  Bailly  and  others'  Axles ;  Roberts'  Screw  Propeller ; 
Roberts'  Oiling  Wool;  Brooman's  Packing;  White's  Purifying  Air,  &c. ; 
and  Barclay's  Injector. 

X.  Fliillip's  Boilers;  Blakely's  Mounting Gans ;  Winter's  Retorts ;  Mcintosh's 
Drawing  Rollers ;  Jowett  and  Musuhamp's  R  lilways ;  Haseltiue's  Rivet- 
ting  ;  1^11  and  Luthy's  Casting ;  and  Aubin's  Millstones. 

XI.  Hood's  Coal  plate;  Solomon  and  Grant's  Magnesium  Lamps;  Llagostera's 
Spinning;  Wolstenholme's  Cutting  Pipes;  Paterson's  Treating  Jute; 
Byrne's  Governors;  Morewood's  Coating  Metals;  Robertson's  Bales  for 
Cavalry  Stables ;  and  Saunders'  Fixing  Armour  Plates. 

XII.  CoW  Working  Guns;  Ansell's  Gas  Detector;  Hall's  Gns  Burner,  &c. ; 
Skidmore'B  S^es ;  Tttmei*'s  Weaving ;  and  Taylor's  Mine  Cages. 
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Adhenve  miztiire,  ADan's  patent  ...    71  CoatiBg  metals,  Morewood'f  patent  34S 

Agricnltnral   iinplements,  apnarataf  ■           ship's  bottoms,    Dannatt's 
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FACTOET  LABOUE. 

When  contemplating,  as  we  are  frequently  invited  to  do,  the  vast 
pecuniary  resources  of  Great  Britain,  as  illustrated  by  the  quarterly 
returns  made  by  order  of  Parliament  of  the  national  income, — ^which 
seems  to  increase  under  every  pruning  operation  of  the  present 
Chancellor  of  the  Exchequer, — we  are  wont  to  express  unmitigated 
satisfaction  at  the  result,  as  if  there  could  be  but  one  opinion  that 
here  is  an  irresistible  proof  of  national  prosperity.  No  doubt  this 
state  of  things  is  very  pleasing  to  the  Government,  and  it  is  by  no 
means  unsatisfactory  to  commercial  men ;  but  it  is  not  quite  so  certain 
that  the  philanthropist  can  unhesitatingly  receive  it  as  a  reliable  evidence 
of  national  prosperity.  It  must  at  once  be  admitted  to  be  a  proof 
of  national  activity ;  but  the  two  expressions  have  a  vastly  different 
meaning,  although  they  are  not  uncommonly  used  indifferently.  We 
have  been  occasionally  startled  by  the  publication  of  facts  connected 
with  industrial  occupations,  showing  such  a  debasement  of  humanity 
as  we  had  expected  to  find  only  among  savage  nations;  and  parlia- 
mentary aid  has  then  been  obtained  to  remedy  the  evil.  It  is  now, 
however,  only  too  evident,  that  so  great  is  the  force  of  competition  in 
mercantile  pursuits,  that  self-seekers,  whether  masters  or  workmen,  in  all 
branches  of  industry  require  the  power  of  the  law  to  restrain  them  within 
reasonable  bounds.  The  half-yearly  revelations  of  the  Inspectors  of 
Pactories  are  a  continual  comment  on  this  text.  Their  duties  were,  as 
is  well  known,  originally  confined  to  the  enforcing  of  certain  regulations 
enacted  for  the  benefit  of  the  workers  in  the  cotton  and  other  textile 
factories,  and  the  advantages  which  these  regulations  conferred  on  all 
concerned  led  from  time  to  time  to  their  extension  to  other  branches 
of  trade.  By  recent  enactments,  some  trades,  whose  origin  date  back 
less  than  thirty  years,  are  now  brought  under  inspection ;  and  others 
of  older  standing  are  for  the  first  time  subjected  to  legal  regulations. 
Slowly  we  are  moving  on  in  tlie  right  direction ;  but  the  last  report  of 
the  Inspectors  furnishes  proof  the  most  lamentable  of  the  necessity  of 
a  still  further  extension  of  the  Factory^  Acts.    This  course  seems  to 
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be  the  only  effectual  remedy  for  the  brutal  Belfiahiieas  which  obtaina 
in  active  trades  which  are  free  from  inspection.  The  introduction 
of  the  Eactories  Acts,  or  some  modification  of  them,  affords,  moreoTer, 
a  plea  for  enforcing  education  upon  the  young, — ^a  duty  which  is 
wisely  acknowledged  as  a  national  one  in  many  countries,  but  which 
our  respect  for  parental  authority  will  not  allow  us  to  enforce.  To 
show  the  bearing  of  parental  authority  in  certain  sections  of  the 
labouring  class,  we  will  extract  a  passage  or  two  from  Mr.  Baker's 
report,  which  embodies  the  very  curious  evidence  of  a  brickmaker  on 
the  state  of  his  trade.  After  lamenting  the  invasion  of  ignorance 
among  the  children  occupied  in  the  clay  fields,  and  urging  the  limita- 
tion of  their  hours  of  labour  in  order  that  they  may  acquire  an 
elementary  schooling  suited  to  their  position  in  life,  this  master  says : 
"  I  have  known  parents  in  receipt  of  two,  three,  and  four  pounds  a  week 
send  their  children  out  to  work  at  clay  works  for  a  few  shillings  per 
week,  hung  in  rags,  whilst  the  parents  themselves  rioted  at  home 
in  luxuries  and  drink."  This  is  one  of  the  branches  of  trade  as  yet 
free  from  legislative  interference.  Of  this  highly  favoured  trade, 
Mr.  Baker  himself  says : — "  Children  of  very  early  years  are  sent 
to  the  clay  yard,  and  are  brought  up  amid  scenes  and  conversations 
which  are  most  demoralizing.  One  may,  in  fact,  scarcely  recognize, 
either  in  the  person  or  the  mind  and  manner  of  the  female  clay- 
worker,  a  feature  of  the  sex  to  which  she  belongs.  I  have  seen  a 
boy  of  five  years  old  working  among  two  or  three-and-twenty  females, 
being  'broken  in,'  as  they  call  it,  to  the  labour.**  It  may  be  that 
this  field  of  labour  is  not  yet  deemed  ripe  for  legislation ;  but  certain 
it  is  that  vice  and  industry,  such  as  this  report  indicates,  cannot  much 
longer  flourish  together. 

We  have  recently  taken  credit  for  the  artistic  improvement  dis- 
cernible in  English  pottery;  and  the  large  foreign  demand  evidenced 
by  our  export  tables  proves  that  this  trade  forms  no  unimportant  item 
of  the  national  wealth.  But  from  its  growth  does  the  prosperity  of  the 
workman  necessarily  follow  P  Let  us  refer  again  to  the  Inspectors' 
reports, — earthenware  works,  including  china  and  stoneware,  having 
recently  been  placed  under  their  rule.  Mr.  Baker,  writing  of  the 
potters,  says:— *' Saint  Monday  has  hitherto  been  a  very  patron 
amongst  them,  and  is  by  some  absolutely  idolized.  On  his  day  occur 
all  the  weekly  rabbit  races,  dog  races,  and  hop-step-and-jump  matches 
for  sums  which  to  an  agricultural  labourer  would  be  a  year's  main- 
tenance for  his  whole  fiimily.  If  they  hire  at  Martinmas,  an  old- 
fiishioned  condition  of  labour  which  is  still  retained  in  the  potteries, 
they  *  wet  the  bargain '  till  it  is  drenched  through  and  through.  If 
there  is  a  'wake '  they  keep  it  for  a  week.  In  short,  whatever  can  be 
converted  into  an  excuse  for  a  break  off  is  adopted  as  a  matter  of  ' 
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course/'  As  a  result  of  all  this  we  are  not  surprised  to  find  that 
'*  rags  and  comfortless  homes  stand  everywhere  in  prominent  relief  in 
many  of  the  wealthiest  districts  both  of  North  and  South  Stafford- 
shire, where  the  wages  of  the  family  often  amount  to  £3,  £^,  and  £5 
a  week.  I  have  been  told  of  an  instance  in  South  Staffordshire  \\  here 
the  family  wages  were  as  high  as  £6  a  week,  and  where  a  prepnyment 
of  them  was  necessary,  in  consequence  of  extravagance,  before  the 
Saturday  night." 

But  it  will  be  asked — ^How  are  such  high  wages  possible  with  such 
dissolute  habits  ?  That  they  were  possible,  we  will  presently  sliow ; 
but,  thanks  to  the  Act  which  has  brought  this  trade  under  supervision, 
they  will,  for  the  future,  be  impossible.  The  workman  mast,  there- 
fore, reform,  or  the  manufacture  will  diminish,  for  his  hours  of  work 
will  be  prescribed,  and  what  he  wastes  he  will  not  be  able  to  make 
good.  Mr.  Bedgrave  tells  us  that  the  operative  contracts  to  make 
certain  articles  of  earthenware  at  a  certain  price ;  he  is  entirely  his 
own  master  as  to  his  time,  and  the  number  of  persons  whom  he  may 
employ  to  assist  him ;  he  generally  begins  late  and  works  late.  A  boy, 
or,  it  may  be,  a  woman,  turns  the  wheel  upon  which  the  potter  forms 
the  ware.  He  also  employs  children  for  "wedging"  the  clay — that 
is,  expelling  the  air  from  the  kneaded  and  mixed  clay,  and  also  for 
"batting,"  or  shaping  the  clay  for  his  use.  "A  piece  of  clay," 
says  Mr.  Bedgrave,  "  weighing  generally  70  lbs.,  is  brought  to  the 
potter's  shop  from  the  place  where  it  was  mixed,  by  a  child  or  female, 
one  of  the  assistants  to  the  potter ;  it  is  placed  upon  a  slab  of  stone, 
and  the  *  wedger' — the  same  child  or  female — ^then  cuts  off  a  slice  with 
a  piece  of  string,  the  slice  being  as  large  as  the  wedger  can  lift ;  he 
then  takes  the  slice  in  both  hands,  raises  the  hands  as  high  as  possible 
above  the  head,  and  dashes  the  slice,  with  as  much  impetus  as  he  is 
capable  of,  upon  the  piece  of  clay  left  upon  the  slab.  The  force  drives 
out  the  air,  and  the  operation  is  continued  until  the  clay  is  free  from  air." 
This  our  informant  had  seen  done  both  before  the  potter  sets  to  work, 
and  during  his  meal  times,  that  he  might  not  have  to  wait  for  clay ;  and, 
to  complete  the  picture,  we  are  further  told  that,  "while  the  man 
smoked  his  pipe  at  his  ease,  the  child  was  hard  at  work ;  and  the  length 
of  the  child's  working  day  was  much  beyond  that  of  the  man*"  We 
have  thus  the  key  to  an  objection  that  was  urged  by  the  potters  against 
one  of  Mr.  Baker's  rules,  which  prohibited  smoking  in  the  work- 
rooms during  w  orking  hours,  their  complaint  being  that  "  it  was  an 
arbitrary  interference  with  their  rights,"  as  slave-drivers,  we  presume,  to 
sit  at  ease  and  seethe  heaviest  part  of  their  work  performed  at  a  nominal 
remuneration,  and  generally  by  members  of  their  own  family.  What 
the  average  pay  of  these  children  or  females  is,  we  are  not  informed ;  but, 
in  a  kindred  business— brickmaking— the  master,  whose  evidence  we 
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have  already  quoted,  says  that  the  elder  clay  carriers,  who  are  usually 
girls  between  14  and  16  years  of  age,  ''  as  a  fair  average,  carry  9  tons 
of  clay  50  yards,  and  walk  22  miles,  to  earn  a  day's  wage,  amounting 
to,  and  not  exceeding,  Is.  6d."  It  is  time  that  England  ceaaed  to  get 
wealth  and  fame  from  manufactures  produced  at  such  sacrifices  as  we 
have  thus  hastily  sketched 

Another  branch  of  trade  which  is  now  happily  placed  under  the  regu- 
lations of  the  Factory  Acts  by  the  Act  of  1864,  is  the  manufacture  of 
lucifer  matches.  This  business,  besides  the  risk  of  fire  to  which  it  is 
constantly  liable,iaduce8  a  frightful  malady  known  as  the  "jaw  disease,** 
to  which  the  dippers,  or  those  who  coat  the  ends  of  the  matches  with 
the  ignitable  compound,  are  very  subject.  It  is,  however,  due  to  the 
large  manufacturers  to  say,  that  they  have  earnestly  striven,  and  at 
last  with  success,  to  remove  the  cause  of  this  evil,  vis.,  the  inhalation 
of  the  poisonous  fumes  of  the  phosphorus  used  to  tip  the  matdies. 
Tlie  following  lucid  description,  by  Mr.  Bedgrave,  will  show  the 
nature  of  the  work  which  brings  on  this  jaw  disease,  which  is  a  wasting 
away  of  the  jaw  bone.  He  says : — "  The  splints  of  wood  having  been 
arranged  in  what  are  called  '  clamps,'  so  that  each  splint  of  wood,  firom 
1000  to  3000  in  a  clamp,  should  be  separate,  but  the  ends  of  the  whole 
even,  are  handed  to  the  '  dipper,'  who  stands  over  a  heated  stove  or 
slab  of  iron,  upon  which  the  mixture  of  phosphorus  is  spread.  He 
presses  the  ends  of  the  splints  of  wood  into  the  mixture,  hands  the 
clamp  to  a  boy,  who  carries  it  to  the  drying  place,  the  dipper  receiving 
a  fresh  clamp  from  another  assistant,  and  so  on  until  he  has  completed 
his  task.  During  this  time  a  vapour  continually  rises  from  the  heated 
mixture,  which,  as  a  general  rule,  the  dipper  inhales."  This  dipping 
operation,  we  are  happy  to  say,  is  now,  through  the  enterprise  of 
Messrs.  Bell  and  Black,  the  large  lucifer  match  manufacturers  at  Bow- 
bridge,  effected  by  an  ingenious  arrangement  of  automatic  machinery. 
Mr.  Bedgrave  describes  it  as  ''the  most  perfect  arrangement  for 
dipping  which  I  have  seen,"  the  fumes,  as  they  arise,  being  carried  far 
away  from  the  persons  employed.  We  should  be  glad  to  have  to  record 
the  introduction  of  automatic  machinery  into  other  trades  injurious  to 
health ;  for  we  are  sure  that  ingenuity  and  enterprise  alone  are  wanting 
to  release  our  workmen  from  many  unhealthy  occupations  connected 
with  staple  manufactures. 

The  manufacture  of  percussion  caps  and  cartridges  is  another  branch 
of  industry  which  has  recently  been  brought  under  the  ken  of  the 
factory  Inspector.  It  is  a  very  restricted  m  anufiicture,  and  further 
than  the  dismissal  of  children,  the  extension  to  it  of  flie  Factories  Act, 
appears  to  have  had  no  effect  upon  it, — no  objectionable  practice  in  the 
carrying  on  of  this  very  dangerous  business,  or  systematic  disregard  of 
reasonable  precautions  having  been  detected. 
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In  fustian  cutting — which  is  the  last  trade  we  shall  notice  as  having 
been  placed  under  legal  regulation — the  inhumanity  displayed  by  the 
employers  of  labour  is  remarkable.  The  work  is  undertaken  by  small 
masters,  who  obtain  the  woven  goods  from  the  manu&cturers,  and  cut 
tlie  pile  of  the  velveteens  and  tabby  velvets  at  contract  prices.  **Long 
hours  and  hard  labour,"  says  Mr.  Bedgrare,  "  are  the  characteristics 
of  fustian  cutting.''  Mr.  Baker  estimates  the  number  of  hands  em- 
ployed at  this  work  in  his  district  to  be — males,  4-20 ;  females,  1060 ; 
of  which  latter  200  are  children.  What  numbers  are  employed  in  Mr. 
^Redgrave's  district  we  are  not  told ;  but  he  says  enough  of  the  nature 
of  the  work  to  convince  the  most  sceptical  of  the  necessity  that  existed 
for  bringing  it  under  the  Factory  Acts,  and  thereby  removing  from  the 
trade  the  competition  of  infant  labour.  We  cannot  resist  a  long  extract 
which  gives  a  vivid  picture  of  an  important  branch  of  industry,  the 
growth  of  which  we  might,  if  not  otherwise  instructed,  fairly  enough 
take  as  an  indication  of  national  prosperity  : — 

"  The  following  is  the  nature  of  the  work  to  be  done : — ^The  cuttbg 
table  is  an  oblong  frame,  about  8  feet  long  and  8  feet  wide.  The  piece 
of  goods  to  be  cut  is  upon  rollers  at  each  end  of  the  table,  and  is 
stretched  taut.  The  cutter,  who  has  a  rapier-like  knife,  with  a  very 
sharp  point,  takes  his  place  at  the  right-hand  end  of  the  table,  inserts 
his  knife  in  the  outermost  pile  at  the  farther  side  of  the  piece  of  goods, 
and  drives  the  knife  along  the  series  of  piles  to  the  end  of  the  table. 
To  enable  him  to  reach  to  the  end  of  the  table,  he  has  to  step  out  with 
his  left  foot  about  a  yard,  and  follow  his  right  arm  with  his  body  ;  and, 
in  the  case  of  a  child,  the  body  has  been  brought  so  far  down  upon  the 
left  leg,  that  a  considerable  jerk  is  necessary  to  enable  the  child  to 
recover  its  position  upon  its  right  leg,  at  the  right-hand  end  of  the 
table,  to  be  ready  to  insert  the  knife  into  the  next  series  of  piles.  The 
occupation  only  need  be  broken  twice  :  either  when  the  knife  requires 
to  be  sharpcu(Ki,  which  is  done  by  the  overlooker,  or  again  when  the 
length  of  mstian  has  been  cut,  and  has  to  be  rolled  up,  so  as  to  stretch 
another  length  of  uncut  pile. 

**  Each  piece  of  velvet  contains  900  races  of  pile  in  width,  and  the 
knife  has  consequently  to  make  900  cuts  from  end  to  end  of  the  frame 
on  each  length  of  the  fustian ;  and  as  nine  lengths  are  considered  a 
day's  work,  it  follows  that  the  knife  is  parsed  daily  over  a  space  of 
about  10  miles,  and  the  child  has  to  make  8100  passes  of  the  knife,  or, 
reckoning  the  child  worked  ten  hours  and  a-half  per  day,  and  allowing 
half  an  hour  for  intervals  of  the  fustian  cutting,  sharpening  the  knife, 
and  adjusting  the  lengths  of  fustian  upon  the  table,  it  would  cut  18 
races  per  minute,  thrusting  the  body  forwards  and  backwards  the  same 
number  of  times. 

'*  But  the  hardship  of  this  kind  of  labour  is  more  striking,  when  it 
appears  that  the  actual  work  of  the  adult  fustian  cutters  is  less  than 
that  of  the  children.  The  men  usually  cut  velveteens,  which  contain 
only  750  races,  and  they  are  only  expected  to  cut  the  same  number  of 
lengths  as  the  children,  viz.,  nine ;  and  thus  they  will  make  only  6780 
passes  of  the  knife,  or  rather  more  than  eight  miles  per  dav.*' 
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We  may  well  regret,  with  Mr.  Baker,  "that  though  manj  thouBaads 
of  pouuds  have  been  wasted  upon  experiments,  as  yet  it  has  not  been 
possible  to  supersede  the  present  mode  of  cutting  by  machinery.*' 
Here  is,  then,  a  field  open  to  the  inyentor,  which,  while  it  yields  to  the 
HucccBsful  man  a  handsome  pecuniary  return,  will  enable  him  to  release 
from  bondage  a  class  who  are  total  strangers  to  the  amenities  of 
civilised  life.  "While,  however,  we  may  look  forward  confidently  to  the 
gradual  absorption  by  automatic  machinery  of  industrial  occupationi 
involving — like  the  wedging  and  batting  of  clay,  and  fustian  cutting — a 
continuous  physical  strain,  or,  as  in  the  case  of  lucifer  match  making,  tiie 
inhalation  of  noxious  fumes,  we  must  have  read  in  vain  the  Inspectors' 
reports  if  we  do  not  conclude,  with  them,  that  **  free  labour  (if  so  it 
may  be  termed),  even  in  a  free  country,  requires  the  strong  arm  of  the 
law  to  protect  it  from  the  cupidity  and  ignorance  of  parents — ^to  enforce 
a  leisure  which  philanthropy  may  adopt  and  employ  when  parental 
feeling  fails,  in  order  that  the  youthful  labourer  may  be  instructed  in 
thode  various  duties  of  life  which  form  its  great  social  charm,  and  are 
but  the  footsteps  of  religious  and  intellectual  advancement." 


^tmxi  f  ittfttts. 

To  WiLLiAJi  Clabk,  of  Chancery-lane^  Jbr  improvemetUs  in  the  meam 
of  producing  ornamentation  on  porcelain,  glass,  metal,  and  other  ewr* 
faces, — being  a  communication, — [Dated  9th  August,  1864.] 

This  invention  consists,  1st,  in  producing  varied  designs  or  crystalline 
ornamentation  on  all  kinds  of  polished  sunaces,  such  as  glass,  porcelain, 
metals,  or  others,  by  the  application  thereon,  in  a  cold  state,  of  saline 
solutions  or  other  crystallizable  matters,  either  alone  or  combined  with 
amorphous  insoluble  substances  held  in  suspension,  and  in  facilitating 
the  formation  of  large  crystalline  configurations  by  thickening  the  con- 
centrated solutions  with  gum,  dextrine,  or  gelatine,  the  two  former 
being  the  roost  suitable  for  the  purpose.  Any  solid  matter  may  be  held 
in  suspension  in  these  solutions,  including  mineral  colours,  coloured 
enamels,  or  others,  provided  they  are  finely  pulverised,  or  in  the  form 
of  hydrates ;  other  uquids,  such  as  alcohol,  for  example,  may  also  serve 
as  a  solvent.  Similar  abnormal  crystallizations  may  also  be  obtained 
with  water  in  which  the  above  solid  matters  have  lieen  diluted,  which 
are  then  frosted  in  thin  layers.  By  the  slow  evaporation  of  the  water, 
the  solid  matters  will  remain  deposited  on  the  glass  or  metal  while 
retaining  their  crystalline  arrangement,  and  may  be  fixed  or  repro- 
duced by  the  processes  hereinafter  indicated  in  the  course  of  the  pre- 
sent description. 

The  inventidn  consists,  2ndly,  in  protecting,  fixing,  and  preserving 
these  designs  produced  by  crystallization  in  the  manner  described  from 
the  action  of  water  or  friction  by  means  of  mastic  or  other  varnish,  or 
collodion,  which  designs  are  afterwards  fixed  by  exposure  to  a  sufii- 
ciently  high  temperature  to  vitrify  the  saline  combinations  obtained  by 
crystallization. 
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Srdly,  in  chemically  transforming  the  bodies  so  disposed  in  crystal* 
lized  sheets  by  means  of  various  reactions ;  for  example,  these  bodies 
may  be  transformed  into  snlphurets  by  exposing  them  to  the  vapours 
of  hydrosulphate  of  ammonia^  which  become  decomposed  thereby  ;  in 
the  same  manner,  sulphate  of  copper  may  be  employed,  which  will  pro- 
duce Bulphuret  of  copper,  serving  to  preserve  the  crystaUiae  properties 
of  the  sulphate. 

4thly,  in  reproducing  copper  plates  (stereotypes)  by  the  aid  of  pho- 
tography, engraving,  and  galvanoplasty,  moulding  by  means  of  gutta 
percha,  or  precipitation  by  the  galvanoplastic  process ;  these  stereotype 
plates  of  copper  may  also  be  produced  by  simple  pressure  between 
rollers,  or  in  hydraulic  presses  by  the  compression  of  sheets  of  iron, 
steel,  or  German  silver,  having  the  crystalline  designs  appUed  thereon 
against  sheets  of  annealed  copner,  which  latter  will  serve  for  printing 
papers,  fabrics,  leather,  and  otner  substances.  In  order  to  obtain  oon« 
tinuous  designs  suitable  for  paper  hangings  and  fabrics,  the  original 
designs  are  produced  on  rollers  of  cast  iron  or  steel,  and  transferred  by 
pressure  on  to  plates  or  rollers  of  annealed  copper  or  other  soft  metal, 
the  latter  serving  for  impressing  or  producing  plates  or  rollers  with 
designs  in  relief.  The  designs,  as  applied  on  paper  for  the  production 
of  bank  notes,  especially  when  printing  with  blue  ink  on  paper  with  a 
yellowish  ground,  would  prevent  the  possibility  of  forgery. 

5thly,  in  the  application  of  the  above-described  methods  for  fixing 
and  producing  frosted  designs  on  glass  or  metallic  plates,  the  opera- 
tions being  effected  at  very  low  temperatures.  Frosted  designs  pro- 
duced on  steel  plates  at  a  temperature  not  lower  than  about  28^  Fahr. 
may  be  produced  concave  in  lead,  or  annealed  copper,  by  means  of 
rollers,  and  then  reproduced  by  direct  impi^eesion  or  by  the  produc- 
of  relief  plates.  The  designs  on  metal  plates,  with  solid  bodies,  dis- 
posed in  the  form  of  crystals  by  freezing  water,  may  be  produced  in  a 
similar  manner  after  the  slow  evaporation  of  the  water,  and  if  these 
bodies  consist  in  vitrifiable  enamels,  they  may  be  fixed  by  means 
of  heat. 

6thly,  the  invention  consists  in  producing  coloured  crystalline 
designs,  either  by  applying  colour  on  the  glass,  by  fixing  the  design  by 
means  of  coloured  varnish ;  or,  lastly,  by  an  alcoholic  solution  of  fus- 
chine  or  other  derivative  of  aniline,  or  suitable  colour. 

7thly,  in  the  reproduction  of  the  crystalline  designs  on  sheets  of 
copper,  by  engraving  with  aquafortis,  on  steel  by  engraving  with 
hydrofluoric  acid,  and  on  glass  by  forming  reserves  on  said  sheets, 
having  the  crystalline  designs  produced  in  the  manner  already  de- 
acribed  with  a  resinous  alcoholic  solution.  These  reserves  preserve  the 
■urGice  from  the  action  of  the  acid,  taking  effect  at  all  points  not  occu- 
pied by  the  crystals,  which  may  be  readily  ascertained  on  washing 
with  water,  when  the  crystals  in  question  become  dissolved.  The  re- 
sinous solution  above-mentioned  is  obtained  by  dissohing  one  part  of 
gum  lac  in  six  to  eight  parts  of  alcohol,  containing  90  to  95  per  cent, 
of  spirit.  If  the  design  is  on  metal,  the  resinous  varnish  is  applied, 
and,  after  drying,  washed  with  water,  which  removes  the  soluble  parts, 
and  leaves  a  resinous  negative ;  an  engraving  may  then  be  proauced 
by  the  action  of  the  nitric  acid  on  the  denuded  parts.  If  the  design 
be  on  glass  instead  of  metal,  the  method  is  the  same,  with  the  excep- 
tion that,  instead  of  nitric  acid,  hydrofluoric  acid  is]]  employed.    In 
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order  to  produce  abnormal  crystallisatioDB  on  glass  or  porcelain,  it  is 
simply  necessary  to  expose  the  sheet  of  glass  or  porcelain  objects 
coated  with  the  crystals  to  the  action  of  the  vapours  of  hydrofluoric 
acid  ;  in  this  manner  the  access  of  the  vapours  to  the  surface  of  the 
glass  or  porcelain  is  more  or  less  retarded  by  the  inequalities  in  the 
thickness  of  the  crystalHsations,  all  the  details  being  thus  perfectly 
reproduced. 

8thly,  the  invention  consists  in  an  improved  method  of  engraving  on 
glass  by  the  aid  of  hydrofluoric  acid,  displacing  said  acid  from  its  com- 
bination with  certain  fluorides  insoluble  in  water  by  means  of  gaseous 
sulphuric  acid,  or  preferably  liquid  concentrated  sulphuric  acid.  The 
fluorides  in  question  are  applied  on  the  glass  during  the  formation  of 
the  crystalline  designs,  as  before  described,  or  they  may  be  applied 
with  a  brush,  or  by  transfer  from  an  impression  on  paper.  For  engrav- 
ing on  glass  in  this  manner  fluorides  of  copper  and  zinc  give  the  best 
results.  It  is  sufficient  to  simply  immerse  the  sheets  of  glass  covered 
with  the  crystalline  designs  (produced  by  the  deposit  of  fluorides  of 
copper,  or  it  may  be  the  same  fluoride  applied  with  a  brush  and  a 
little  gum  water,  by  the  aid  of  hard  brushes  and  plates  of  copper 
having  the  designs  cut  out,  or,  lastly,  by  transfer),  in  the  sulphuric 
acid  for  several  hours ;  thus  a  very  perfect  engraving  may  be  produced. 

This  improved  process  is  also  suitable  for  engraving  on  porcelain  as 
well  as  glass,  the  silvering  and  gilding  processes  being  also  applicable. 

The  patentee  claims,  "  First,— the  production  of  oruamenal  designs 
similar  to  the  frosting  of  window  glass,  but  varied  in  arrangement  by 
means  of  solutions  of  crystallisable  matters,  applied  in  thin  layers  on 
suitable  polished  surfaces.  Secondly, — fixing  the  designs  by  means 
of  varnish  collodion,  or  more  effectually  by  vitrification,  m  cases  where 
enamels  are  employed  in  the  crystallisations.  Thirdly, — employing 
vitrification  as  a  means  of  fixing  the  frosted  designs  in  which  enamels 
or  vitrifiable  matters  have  been  introduced  after  being  diluted  in 
water,  and  applied  to  thin  layers  on  the  glass,  to  be  afterwards  sub- 
mitted to  a  freezing  process,  in  the  manner  described.  Fourthly,— 
reproducing  crystalline  designs  with  crystallisable  solutions,  saline,  or 
otnerwise,  and  also  frosted  designs,  by  the  aid  of  photography  or  gal- 
vanoplasty,  and  by  pressing  the 'crystalline  designs  on  sheets  of  copper, 
the  operation  in  the  case  of  frosting  being  eflfected  at  low  temperatures. 
Lastly,  under  this  head  of  the  invention,  the  reproduction  of  designs, 
frosted  or  otherwise,  on  paper  or  fabrics  with  copper  plates,  obtained 
in  the  manner  described.  Fifthly, — applying  these  impressions  for  the 
manufacture  of  bank  note  and  other  similar  paper.  Sixthly, — ^repro- 
ducing, by  means  of  engraving,  the  crystalline  or  other  designs  pro- 
duced on  glass,  with  a  brush  by  transfer  from  the  crystallisations,  or 
by  the  application  with  a  brush  of  metallic  fluorides,  and  particularly 
those  of  copper  and  zinc,  said  designs  being  submitted  to  the  action  of 
hydrosulphuric  gas,  or  preferably  to  that  of  concentrated  sulphuric 
acid.  Seventhly, — reproducing  these  crystalline  designs  on  porcelain 
or  glass,  by  exposing  the  articles  so  covered  with  the  designs  to  the 
action  of  the  vapours  of  hydrofluoric  acid.  The  articles  engraved  ac- 
cording to  these  two  methods  may  be  afterwards  gilt  or  silvered  in  the 
ordinary  way  of  silvering  looking-glasses." 
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To  Colin  Mathsb,  of  Manchester y  for  improvemenii  in  mandriU  for 
printing  rollers. — [Dated  6th  Februaiy,  1864.] 

This  invention  consists  in  making  the  mandril  of  printing  rollers  near 
one  of  its  ends  with  a  taper  or  cone  npon  it,  and  the  engraved  copper 
cylinder  is,  at  its  ends,  also  made  taper  interiorly,  so  that  when  it  is 
slid  on  to  the  mandril,  it  is  able  to  pass  ^ong  it  until  the  cone  on  the 
mandril  enters  and  fits  into  the  conical  month  of  the  cylinder. 

The  fig.  in  Plate  I.  shows  a  mandril  and  printing  cylinder  or  shell 
constructed  and  combined  according  to  this  invention,  a,  is  the  man- 
dril, which  at  one  end  is  made  to  fit  the  enlarged  conical  end  of  the 
printing  cylinder  or  shell,  on  which  end  of  the  mandril  is  formed  a 
screw  to  receive  a  screw  nutf.  The  other  end  of  the  man^l  is  turned 
down  to  receive  a  ring  or  bushing  b,  which  is  split  longitudinally  at  d^ 
leaving  a  space  between  the  two  edges  by  which  the  ring  or  bushing  h, 
can  to  some  extent  collapse.  The  external  surface  of  the  ring  or 
bushing  ft,  is  conical,  and  it  is  forced  into  the  conical  end  of  the 
cylinder.  At  that  end  of  the  mandril  where  the  ring  h,  is  apph'ed, 
there  is  a  screw  formed  on  the  mandril  to  receive  a  nut  c.  By  screw- 
ing up  this  nut,  the  ring  h,  is  forced  along  the  portion  of  the  mandril 
wmch  IB  reduced  in  diameter  and  within  the  comcal  end  of  the  cylinder. 
On  the  outer  surface,  and  at  the  outer  end  of  the  rins,  is  formed  a 
screw  to  receive  the  screw  nut  e,  the  screwing  up  of  which  will  tend  to 
force  the  ring  out  of  the  end  of  the  cylinder.  The  ring  ft,  has  grooves 
longitudinally  in  its  outer  surface  which  enable  it  to  bend  more  easily 
round  the  mandril.  When  it  is  desired  to  remove  the  cylinder  firom 
the  mandril,  the  nut  c,  is  to  be  unscrewed ;  then,  by  screwing  up  the 
nut  tf,  which  rests  against  the  end  of  the  cvlinder,  the  ring  ft,  will  be 
moved  outwards  from  the  end  of  the  cylinder  till  it  is  loose ;  and,  in 
order  completely  to  remove  the  cylinder  from  the  mandril,  the  screw 
nut  y^  is  to  be  turned,  which,  pressing  against  the  other  end  of  the 
printing  cylinder,  will  force  it  along  tne  mandril.  In  some  instances 
the  sliding  ring  ft,  is  used  at  both  ends  of  the  mandril,  instead  of  having 
one  of  tiie  conical  parts  a  part  of  the  mandril  itself.  In  this  case,  the 
two  ends  of  the  mandril  are  precisely  alike,  the  screws  which  are  cut 
on  it  being  right  and  left-handed,  so  that  any  friction  the  nuts  may 
get  from  the  steps  or  bearings  in  the  sides  of  the  machine  may  have  a 
tendency  to  tighten  up  both  nuts. 

The  patentee  claims,  *'  the  combined  arrangement  of  parts  herein 
described." 


To  Sahxjsl  Batehan,  of  Bradford,  Yorkshire,  for  improvements  in 
paddle  wheels  of  t/^amftoa^^.— [Dated  27th  April,  1864.] 

This  invention  is  illustrated  in  Plate  11.,  where  fig.  1  represents  the 
improved  paddle  wheel  in  side  elevation.  The  piuidle  wneel  is  con- 
structed iu  the  same  manner  as  those  hitherto  employed,  except,  how- 
ever, that  instead  of  having  the  paddles  fixed  permanently  on  the  same 
shaft,  they  are  caused  to  move  m  guides  a^  nxed  on  the  arms  of  the 
paddles.     On  each  side  of  the  paddle  wheel  an  excentrio  ft,  is  set,  in 
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which  a  grooye  c,  is  formed  to  receive  and  guide  pins  from  the  paddles. 
The  shaft  of  the  wheel  turns  freely  in  the  excentncs.  y/hen  the  wheel 
rotates,  the  paddles  being  maintained  in  a  radial  position  with  respect 
to  the  shaft,  thej  follow  a  movement  from  fore  to  aft ;  therefore,  when 
they  have  arrived  at  the  end  of  their  range — ^that  is  to  sa;3r,  at  the 
moment  they  meet  with  the  water —  the  arm  of  the  lever  c*,  is  short- 
ened of  half  of  its  length,  whilst  the  opposite  lever  d*^  is  increased  of 
that  length.  "  By  this  means  a  superior  force  is  acted  as  soon  as  the 
paddle  reaches  the  water,  and  the  back  water  resistance  is  of  course 
lessened  on  account  of  tiie  lever  being  shortened  as  it  rises  out  of  the 
water." 

Pig.  2  is  a  side  elevation  of  a  modification  of  the  improvement  in  the 
construction  of  paddle  wheels,  in  which  each  arm  of  the  lever,  the 
number  of  which  is  eight,  carries  with  it  a  paddle,  and  is  jointed  to  a 
cranked  shaft  a,  provided  with  a  coiled  spring.  The  cranked  shaft  a, 
carries  on  one  siae  a  cog  wheel  b,  gearing  with  a  cam  c,  and  this  cam 
is  provided  at  its  lower  part  with  two  cogs  J,  and  an  excentric  part  e, 
serving  to  maintain  the  paddle  in  the  position  it  has  received  from  the 
rotative  motion — that  is  to  say,  nearer  the  centre;  but  when  the 
paddle  has  passed  over  that  excentric  part  and  returned  in  the  water, 
it  draws  back  to  its  longest  position  to  give  the  impulse  to  the  boat. 
The  paddles  work  in  a  slide,  to  avoid  the  resistance  during  the  rotative 
movement  of  the  cranked  arms. 

The  patentee  claims,  **  the  genera^  construction  of  the  mechanism  as 
described,  for  the  purpose  of  doing  away  with  the  resistance  of  the 
back  water." 


To  William  Eowak,  of  Belfast,  for  improvements  in  machinerv  for 
treating  flax  and  other  vegetable  fibres  and  tow, — [Dated  17th  May, 
1864.] 

These  improvements  in  machinery  for  treating  flax  and  other  vege- 
table fibres  in  the  straw,  consist  in  arranging  pairs  of  crushing  rollers 
through  which  the  straw  passes  in  succession;  each  pair  of  upper 
rollers  being  separately  weighted,  and  the  pairs  of  top  and  bottom 
rollers  being  driven  at  gradually  increasing  speeds,  as  hereinafter  more 
fully  described. 

In  Plate  I.,  fip;.  1  is  a  side  eleyation  of  the  improved  machine,  and 
fig.  2  is  a  section  through  the  line  0,  ft.  Six  pairs  of  fluted  rollers 
are  employed  for  breaking  the  flax  straw,  of  which  the  second  pair  is 
driven  at  a  greater  speed  than  the  first  pair ;  the  third  pair  at  a  greater 
speed  thfui  the  second  pair,  and  so  on,  each  succeeding  pair  being 
driven  at  a  greater  speed  than  the  pair  immediately  preceaing.  The 
differences  in  speed  are  determined  hy  the  varying  diameters  of  the 
toothed  wheels  y,  y,  y,  which  receive  their  motion  from  the  wheel  A, 
and  intermediate  wheels  h^ ;  the  wheel  A,  is  in  gear,  with  a  wheel », 
carried  by  a  shaft y,  on  which  the  driving  pulleys  \  are  mounted.  The 
wheels  y,  a,  y,  drive  the  lower  fiuted  rollers,  which  carry  at  their  other 
ends  tootned  wheels  y^,  yS  in  ^ear  with  other  toothed  wheels y^,  on  the 
upper  fiuted  rollers.  Each  pair  of  upper  fluted  rollers  is  separately 
weighted  ^y  weights  Z,  Z,  suspended  from  bars  m,  f»,  to  which  vertical 
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rods  f»,  fly  are  connected.  The  rods  n,  n,  are  suspended  from  cross 
heads  o,  o,  which  bear  upon  the  journals  of  the  upper  fluted  rollers. 
The  lower  fluted  rollers  are  not  weighted  ;  p  is  the  table,  to  which  the 
flax  straw  or  other  material  for  feeding  the  fluted  rollers  is  supplied. 

The  patentee  claims,  ''First — constructing  machinery  for  treating  flax 
and  other  vegetable  fibres  and  tow  with  rollers,  through  which  the 
fibre  or  tow  passes  in  succession,  each  pair  of  upper  rollers  being  sepa- 
rately weighted,  inmanner  described.  Secondly — con8tructingmachiner7 
for  treating  flax  and  other  vegetable  fibres  and  tow  with  rollers,  througn 
which  the  fibre  or  tow  passes,  each  pair  of  top  and  bottom  rollers  being 
driven  at  a  greater  speed  than  the  pair  immediately  preceding  it,  in 
manner  described. 


7h  JAifES  Brown,  of  Aldgate,  and  John  Thomas  Wat  and  Thomas 
MuLLETT  Evans,  hoth  of  LeadenhalUstreet^  for  improvement  in 
iheathing  ships, — [Dated  14th  June,  1864.] 

These  improvements  have  reference  to  methods  of  attaching  to  ships 
glass  or  vitreous-coated  plates.  In  lieu  of  employing  marine  glue  to 
connect  the  backs  of  glass  or  vitreous-coated  plates  to  ships,  as  has 
before  been  proposed,  glue  is  employed  in  conjunction  with  a  suitable 
fabric,  which  is  previously  coated  with  the  glue  on  both  sides.  The 
fabric  so  coated  may  be  first  attached  in  pieces  of  any  convenient  size 
to  the  vessel ;  this  is  done  either  by  warming  the  glue  till  it  becomes 
adhesive,  or,  in  the  case  of  iron  ships,  by  heating  the  surface  of  the  ship 
itself;  the  vitreous  plates  are  then  attached  bv  warming  the  outer  sur- 
face of  the  glue,  or  by  gently  heating  the  plates  themselves ;  or  the 
glue-coated  fabric  may  be  cut  into  pieces  of  the  size  of  the  plates,  and 
made  to  adhere  in  the  first  instance  to  them.  In  this  latter  case,  it  is 
preferred  to  attach  the  pieces  of  fabric  in  such  a  way  that  a  portion  of 
each  piece  overlaps  one  side  and  end  of  the  plate,  which  portion  cor- 
rAponds  to  an  uncoated  portion  of  the  succeeding  plate ;  by  this  means 
the  lines  of  junction  of  the  plates  are  dissimilar  to  those  of  the  fabric, 
and  less  risk  is  incurred  of  water  getting  access  to  the  sides  of  the 
ship.  Up  to  this  time  these  vitreous-coated  plates  have  been  generally 
stamped  from  the  back  part  so  as  to  cause  a  projection  in  the  centre  r 
this  has  been  principally  with  the  view  of  preventing  them  from  buck- 
ling, when  heated,  in  fixing  them  to  the  sbip*s  side ;  but  this  form  is 
objectionable,  as  tending  to  interfere  vnih  the  ship's  way  in  the  water, 
and  to  render  the  plates  liable  to  injury  or  to  be  torn  off*.  One  part 
of  the  invention  consists  in  employing  strips  of  glass-coated  iron  to 
fill  up  the  spaces  between  these  projections,  after  the  plate*s  are  at- 
tached to  the  ship's  side.  For  this  purpose,  the  plates  are  stamped  in 
such  a  way  that  the  projection  occupies  all  but  about  a  narrow  margin 
at  the  outer  edges  of  the  plates,  the  unraised  part  being  by  preference 
of  the  same  breadth  around  every  edge  of  a  plate.  The  plate  is 
stamped  to  such  a  depth  as  will  allow  for  the  thickness  of  the  glass  or 
vitreous-coated  metal  strip,  with  the  coating  of  glue  or  glue-covered 
fabric  by  which  it  is  attached,  so  that  when  complete  the  surface  of  the 
projections  of  the  plates  and  that  of  the  strips  of  vitreous-coated  metal 
shall  coincide.    Tne  projections  are  also  made  with  their  edges  a& 
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square  BspoBBiUe,  so  that  the  spaces  roaj  be  perfectlj  filled  in  bj  the 
smps.  Toe  glass  or  vitreoas-coated  strips  may  be  of  anj  couTenieat 
length,  and  in  fixing  them  they  are  bo  arranged  that  one  strip  rests 
partly  on  one  plate  and  partly  on  another  or  others,  by  which  means 
the  coated  plates  are  tied  together,  and  are  less  likely  to  be  removed 
by  any  violence.  Some  of  the  coated  strips  are  placed  at  angles  to  the 
others,  so  that  the  ends  of  the  plates  are  covered  as  well  as  the  lengths. 
The  strips  of  coated  metal  thus  used  to  cover  the  edges  of  the  pktes 
may  be  flat  on  their  under  surfaces,  so  as,  together  with  the  cement  or 
cemented  fabrics,  to  fill  the  hollow  spaces  between  the  contiguous 
plates ;  or  thinner  metal,  corresponding  with  that  of  which  the  plates 
are  formed,  may  be  used,  and  their  edges  turned  inwards,  by  which  the 
edges  will  be  protected.  Whatever  be  the  form  or  thicluiess  of  the 
metal  used  in  making  these  strips,  where  it  is  desired  they  should  over- 
lap or  pass  across  each  other ;  they  may  with  advantage  be  made  thin 
to  admit  of  two  thicknesses  of  the  strips  to  be  placed  in  the  hollow; 
between  two  plates,  and  yet  only  be  flush  with  the  raised  parts  of  the 
plates.  In  some  cases,  iJso,  the  strips  may  be  formed  with  parts  at 
right  angles  to  each  other,  in  the  form  of  the  letter  T  or  +,  so  that  the 
parts  intersecting  may  come  in  the  recesses  at  the  angles,  whei«  two, 
four,  or  more  plates  come  together. 


2b  Petbb  Sjpbkcb,  of  Smedley  New  Sail,  and  Hekbt  Davis  PocHiir, 
of  Brotyhion  Old  JSall,  both  near  Maneheeier,  for  an  improvemeni  in 
emelHng  copper  ore— [Dated  17th  June,  1864.] 

This  invention  consists  in  using,  as  a  flux,  the  spent  shale  of  the  alum 
manufacture^  being  the  residuum  of  the  shale  of  tne  coal  measures  after 
it  has  been  acted  upon  by  sulphuric  acid  for  the  production  of  alum. 

The  quantity  of  such  spent  shde  necessary  for  each  chaige  of  ore 
will  vary  with  the  character  of  the  ore,  and,  in  practice,  is  easily  ascer* 
tained  by  the  workman,  who  will  discover  that,  when  a  suflBcient  quan- 
tity has  been  added,  the  flux  or  slag  will  part  easily  from  the  regulus 
or  metal,  and  enable  him  to  skim  off  and  draw  out  the  slag,  without  the 
regulus  or  metal  clinging  to  it. 

In  practice,  it  is  found  that,  by  using  spent  shale  for  a  flux,  a  slag 
more  than  ordinarily  free  from  copper,  or,  as  it  is  termed,  a  clean  slag, 
is  obtained,  which  is  a  matter  of  great  importance  in  copper  smelting, 
as,  when  the  slag  is  not  clean,  there  is  a  great  loss  of  copper  in  conse* 
quence.  The  patentees  claim,  "  the  use  of  spent  shale  as  a  flux  in 
copper  smelting." 


To  BiCHABD  Jokes,  ofBotolph-lane,  Eastcheapyfor  an  improved  method 
of  preserving  animal  and  vegetable  ti#5*ton(?M.— [Dated  20th  June, 
1864.] 

The  object  of  this  invention  is  to  displace  air  firom  the  vessel  containing 
the  animal  or  vegetable  substance  to  be  preserved,  by  the  introduction 
mto  such  vessel  of  an  inert  fluid,  such  as  water  or  oil,  and  then  to  dis- 
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place  such  fluid  hj  the  introdaction  of  nitrogen  gas,  or  gases  haying  an 
affinity  for  oxygen.  For  this  purpose,  the  vessels  containing  the  animal 
or  vegetable  substance  to  be  preserved,  are  provided  with  two  necks, 
sufficiently  large  to  admit  of  the  flow  of  the  inert  fluid  into  and  from 
the  vessel,  and  for  the  flow  therein  of  the  nitrogen  gas,  or  gases  hiKving 
an  affinity  for  oxygen.  These  vessels,  excepting  tbeir  necks  or  pas- 
sages, may  be  formed  of  tin  plate,  the  necks  or  passages  being  of  soft 
metal.  When  the  cover  of  tnese  vessels  has  been  made  secure,  by  sol« 
dering,  to  retain  the  substances  to  be  preserved,  the  patentee  applies 
over  each  of  these  necks,  and  so  as  to  nt  tightly  on  to  them,  the  ends 
of  an  india*rubber  pipe,  provided  with  stop-cocKs  or  valves.  One  of 
these  pipes  is  in  communication  with  a  reservoir  of  the  inert  fluid, 
which  is  allowed  to  flow  into  the  vessel  under  pressure,  so  as  to  fully 
drive  out  the  air  contained  in  the  vessel.  The  other  tube  is  in  commu- 
nication with  the  reservoir  of  the  nitrogen  gas.  When  all  the  air  has 
been  driven  off,  and  only  the  inert  fluia  passes  out  from  the  vessel  con- 
taining the  substances  to  be  preserved,  the  ingress  of  liquid  is  stopped, 
and  the  nitrogen  or  other  gas  having  an  affinity  for  oxygen,  such  as 
carbonic  acid  gas,  or  nitrogen  gas  with  binoxide  of  nitrogen,  is  allowed 
to  flow  therein,  under  pressure  from  the  reservoir,  untU  the  whole  of 
the  inert  fluid  has  been  displaced.  The  patentee  then  introduces  a 
given  quantity  of  sulphurous  add  gas,  or  binoxide  of  nitrogen — say  of 
from  five  to  thirty-five  cubic  inches  to  the  lb.  of  substance  to  be  pre- 
served, and,  by  means  of  pincers,  closes  up  the  necks  or  passages  or  the 
vessels,  and  makes  them  secure  by  soldering. 

The  patentee  claims,  "  displacing  air  from  the  vessel  containing  the 
substance  to  be  preserved,  by  the  introduction  therein  of  an  inert  fluid, 
such  as  water  or  oil,  and  then  the  displacement  of  such  fluid  by  the 
introduction  of  nitrogen  gas,  or  gases  having  an  affinity  for  oxygen, 
■ubstantially  as  explained.*' 


2b  Jahes  Wilson,  of  Exeter^  for  improvemenU  in  tanning^  and  in  the 
machinery  or  apparatus  employed  therein, — [Dated  7th  July,  18(>4.] 

AccoBDiNQ  to  this  invention,  the  steeping  tanks  are  constructed  in  a 
■eries  of  four  or  other  convenient  number,  each  containing  a  circular 
rotating  drum,  set  with  axles  in  bearings  at  the  sides  of  the  tanks. 
These  drums  are  formed  of  two  discs,  braced  together  by  a  series  of 
wooden  bars  fixed  to  their  periphery,  the  number  of  which  may  vary 
according  to  the  circumference  of  the  drum ;  and  between  each  there 
are  arranged  and  placed  two  or  more  moveable  sticks  or  bars  to  receive 
the  hides  or  butts.  The  tanks  being  filled  with  liquor,  aud  the  drums 
charged  with  butts,  a  reciprocating  rotary  motion  is  given  to  the 
drums  by  means  of  gearing. 

In  Plate  I.,  fig.  1  represents  a  plan  view,  and  fig.  2  a  sectional 
•levation  of  the  improved  apparatus  for  tanning :  ▲,  a,  are  the  tanks, 
eight  in  number;  b,  b,  are  moveable  troughs,  placed  at  the  bottom  of 
the  tank,  with  holes  pierced  at  the  side  only  to  disperse  the  liquor  and 
ateam  laterally;  c,  c,  are  zinc  pipes,  to  convey  the  liquor  from  the  top 
cxf  one  tank  to  the  bottom  of  tne  next,  from  right  to  left,  the  whole  of 
the  way  round;  n,  n,  boxes  into  which  the  liquor  flows  by  means  of 
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valves  E,  placed  in  each  comer  of  the  tanks  when  thej  are  required  to 
be  emptied ;  o,  the  manhole  to  get  to  the  boxes  and  pipes  therefrom ; 
H,  junction  for  the  pipes  leading  from  the  valves,  and  thence  to  anj 
part  of  the  tan  vard.  The  bars  or  sticks  upon  vrhich  the  hides  or  butts 
are  placed  are  kept  separate,  and  yet  allowed  some  "  play"  bj  means 
of  wooden  pee^s,  and  above  these  bars,  as  the  hides  or  butts  are  placed 
in  the  drum,  bands  of  ziuc,  about  three  inches  wide,  are  placed,  to  take 
off  when  necessary  to  charge  the  drums ;  these  bauds  are  fixed  by 
screws  to  keep  the  sticks  or  bars  in  their  places. 

The  patentee  claims,  *^  the  improvements  in  tannine,  and  the  ma- 
chinery or  apparatus  employed  therein,  substantially  as  described." 


To  Thomas  Shabf,  ofNaahville^  Tennessee^  U.S.A»,for  certain  improve- 
menu  in  tanning  hides,  and  in  the  apparatus  employed  therein, — 
[Dated  9th  July,  1864.] 

This  invention  consists,  first,  in  a  novel  and  peculiar  arrangement  of 
apparatus,  whereby  a  superior  solution  for  tanning  is  produced  than 
has  hitherto  been  obtained.  The  bark  is  placed  in  a  cylmdrical  vessel, 
enclosed  in  another  one  of  larger  dimensions,  and  a  current  of  steam  is 
admitted  into  the  annular  space  between  the  inner  and  outer  vesseL 
Within  the  inner  vessel  is  a  revolving  hollow  shaft  supplied  with  arms, 
terminating  in  shovels  or  ploughs;  and  immediately  behind  these 
shovels  are  small  steam  pipes  (in  connection  with  the  arms  of  a  hollow 
shaft),  which  discharge  «team  into  the  vacuum  or  space  formed  in  the 
liquor  immediately  in  rear  of  the  shovels,  by  which  means  the  tanning 
matter  from  the  bark  is  extracted  and  Uquined.  In  the  bottom  of  the 
afore-mentioned  steaming  apparatus  is  a  small  door,  through  which,  on 
being  opened,  the  bark  is  discharged,  after  having  all  the  tanning 
matter  extracted  by  the  steaming  arrangement.  The  tannic  acid  thus 
extracted  from  the  bark  is  drawn  off  &om  the  vessel  through  a  pipe  at 
the  bottom  on  the  side  of  the  vessel.  The  liquid  passes  first  through  a 
sieve  to  separate  the  particles  that  may  be  floating  in  it,  then  through 
a  vessel  containing  charcoal,  then  through  another  pipe  and  another 
charcoal  vessel,  after  which,  beine  drawn  through  a  pipe  again,  and 
vessel  containing  coarse  sand,  it  is  discharged  in  a  reservoir,  and  is 
thus  ready  for  use. 

The  second  part  of  the  invention  relates  to  the  treatment  of  the 
hides  or  skips  when  in  the  tanning  solution.  Within  a  large  reservoir 
containing  the  tanning  solution  are  a  number  of  false  vats  or  chambers 
made  of  plank,  and  impervious  to  the  liquor.  Each  vat  is  supported 
upon  a  pivot  under  its  centre,  and  caused  to  oscillate  by  having  one 
end  attached  to  a  crank  or  other  mechanical  equivalent.  fSach  of  these 
vats  are  supplied  with  four  valves — two  in  the  top  and  the  others  in 
the  bottom— so  that,  with  every  oscillation  of  the  vats,  these  valves 
open  and  close  alternately,  and  the  hides,  which  are  suspended  from 
copper  wires  underneath  the  lid  of  each  vat,  are  kept  constantly  swing* 
ing  to  and  fro,  their  surfaces  being  constantly  brought  into  contact 
vrith  fresh  liquor,  from  the  continual  flow  of  such  liquor  from  the  bottom 
to  the  top  ot  the  vats  through  the  operation  of  the  valves.  The  tem- 
perature of  the  liquor  in  the  large  reservoir  is  regulated  by  a  pump, 
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the  suction  pipe  of  which  passes  through  a  pipe  or  receptacle  contaia- 
ing  water,  heated  to  a  certain  temperature.  The  suction  pipe  of  the 
puinp  is  attached  to  the  bottom  of  the  reservoir,  the  disci  large  outlet 
oeing  at  the  top,  thereby  causing  a  continual  circulation  of  the  liquor, 
which  is  kept  in  agitation,  and  also  at  an  even  temperature.  Attached 
to  the  large  reservoir  is  an  index,  marked  with  degrees,  for  indicating 
the  strength  of  the  tanning  liquids. 

Lastly,  the  improvements  relate  to  scouring  the  leather.  The  shaft 
of  the  ordinary  drum  employed  for  scouring  is  perforated  at  both  ends, 
one  end  furnishing  a  supply  of  water  to  the  leather  under  operation, 
and  the  other  end  carrying  off  the  water  as  fast  as  it  is  necessary  to  dis- 
charge it. 

In  Plate  I.,  fi^.  1  represents  a  vertical  sectional  view  of  the  appa- 
ratus for  extracting  the  tannin  from  the  bark,  and  filtering  the  liquid 
before  use ;  fig.  2  is  a  plan  view  of  the  same ;  and  fig.  d  represents  a 
vertical  section  of  the  apparatus  in  which  the  hides  are  placed  to  undergo 
the  process  of  tanning. 

In  fig.  1,  a,  a,  is  the  steam  chamber  or  *'  jacket,"  forming  a  cylin- 
drical receptacle  for  the  bark  and  liquor.  In  the  centre  of  the  chamber 
a  hollow  vertical  shaft  b,  is  caused  to  rotate  by  means  of  gearing  e, 
from  which  shaft  the  arms  d,  d,  d,  project,  being  furnished  with  shovels 
or  ploughs.  The  steam  nipes  e,'e,  0,  pass  from  the  steam  shaft  down 
the  sides  of  the  arms,  and  terminate  behind  the  shovels ;  so  that,  as  the 
whole  rotates  to  stir  the  bark,  the  steam  is  ejected  from  the  pipes 
amongst  the  liquor,  and  assists  in  the  extraction  of  the  tannin  from 
the  bark.  When  the  liquor  has  been  sufficiently  saturated  with  tannin, 
it  is  drawn  off  by  the  tap^  into  the  first  sieve  or  filter  y,  which  sepa- 
rates the  floating  matters  ;  thence  it  is  conveyed  by  the  pipe  h,  to  the 
next  vessel  i,  containing  charcoal,  and  thence  through  the  pioe  A,  to  the 
vessel  kf  which  contains  coarse  sand,  after  passing  througn  which  it 
may  either  pass  direct  to  the  tanning  vessel  or  to  a  reservoir.  When 
the  bark  is  spent  it  may  be  removed  by  the  door  I,  seen  in  the  plan. 

In  fig.  8,  m,  m,  is  an  outer  vessel  or  chamber,  in  which  a  number  of 
false  vats  »,  n,  oscillate  on  their  centres  or  pivots  0,  0,  These  vats  are 
furnished  with  an  inlet  valve  p,  and  outlet  valve  ^,  at  each  end,  and 
contain  rods  r,  r,  r,  from  which  the  hides  are  suspended.  The  oscilla- 
tion of  the  vats  is  effected  by  means  of  a  crank  «,  and  connecting  rod  t^ 
driven  by  any  motive  power,  or  by  hand,  and  the  tanning  liquid  is 
pumped  from  the  bottom  of  the  outer  chamber  m,  by  means  of  a  pump 
u,  the  pipes  of  which  pass  through  a  steam  or  hot  water  cylinder  v,  by 
which  means  the  liquid  is  kept  heated.  The  circulation  of  the  liquid 
amongst  the  hides  is  maintained  by  the  motion  of  the  vat  and  the 
action  of  the  valves.  As  one  end  of  the  vat  sinks,  the  bottom  valve 
opens  with  the  pressure,  and  admits  tanning  liquid^  which  passes  in 
and  forces  the  liquid  above  it  out  at  the  upper  valve.  When  this  end 
rises  again,  both  valves  close,  and  the  opposite  ones  open,  and  thus  a 
constantly-changing  tanning  solution  is  brought  into  contact  with  the 
hides.  The  necessary  strength  of  the  solution  required  is  regulated 
and  determined  daily,  as  the  nides  become  more  or  less  impresnated, 
the  vaiying  strength  of  the  solution  being  ascertained  by  the  index  w. 

The  patentee  claims,  "  !First, — ^the  improved  method  of  extracting 
the  tanning  matter  from  the  bark  by  the  combined  use  of  steam 
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"  jackets "  and  jets,  and  rotating  shovels  and  ploughs.  Secondly, — 
submitting  the  nides  to  a  constantlj-chan^ug  solution  of  tftnTiing 
matters,  which  may  be  effected  by  the  self-acting  mechanism  shown,  or 
by  other  mechanical  equivalent.  And  lastly, — the  use  of  water  or 
liquid  passing  through  the  cylinder  used  in  scouring  hides,  for  the 
purpose  of  washing  away  the  matters,  examples  of  which  have  been 
nereinbefore  described,  set  forth,  and  fully  illustrated." 


^SiCHABD  Abchibald  Bboomaw,  of  Fleet-street^  fir  improvetnenU 
in  the  manufacture  offlnoride  qfsilicium, — a  communication. — [Dated 
14th  July,  1864.] 

Whek  fluoride  of  calcium  isaddedtosilicious  copper  ores,  a  certain  quan- 
tity of  fluoride  of  silicium  is  disengaged.  Oay  Lussac  haa  also  shown 
that  by  dissolving,  at  a  high  temperature,  silicic  acid  with  fluoride  of 
calcium,  fluoride  of  silicium  is  obtained,  but  the  quantity  of  flaorine 
gained  from  the  fluoride  of  calcium,  to  produce  the  fluoride  of  silicium, 
is  not  more  than  thirty  per  cent,  of  the  total  weight  of  the  fluorine 
contained  in  the  saia  fluoride  of  calcium.  The  reaction  hereafter 
described,  and  which  is  the  base  of  the  present  discoveiy,  gives, 
according  to  the  proportions  of  the  added  matters,  66  to  88  per  cent, 
of  the  total  weight  of  the  fluorine  contained  in  the  fluoride  oi  calcium 
employed  in  the  docimastic  production  of  fluoride  of  silicium.  By  dis- 
solving in  a  closed  crucible,  furnished  with  tubes,  in  presence  of 
carbon,  an  intimate  mixture  of  eleven  equivalents  of  silica  and 
eighteen  equivalents  of  fluoride  of  calcium,  there  is  recovered,  first, 
four  equivalents  of  fluoride  of  silicium,  66  per  cent,  of  the  fluoride 
contained  in  the  fluoride  of  calcium ;  second,  six  equivalents  of  oxide 
of  carbon,  due  to  the  reaction  of  the  carbon  on  the  oxygen  of  silica, 
in  presence  of  the  flaorine  in  the  fluoride  of  calcium.  In  this  reaction, 
heretofore  unknown,  the  carbon  acts  as  a  redudug  element  of  part  of 
the  oxygen  contained  in  the  silica,  and  aids  the  direct  union  of  the 
fluorine  and  the  silicium,  to  produce  fluoride  of  silicium.  By  propor- 
tionately increasing  the  quantity  of  silica  and  of  carbon  without  in> 
creasing  the  fluoride  of  calcium,  and  by  adding  to  the  mixture,  to 
render  it  fusible,  a  corresponding  proportion  of  aluminous  earth,  88 
per  cent,  of  the  fluorine  in  the  fluoride  of  calcium  employed  is  obtained. 
The  inventor  obtains  commercially,  on  a  larffe  scale,  with  similar 
products  to  those  obtained  in  the  closed  crucibles,  the  reaction  above 
described  by  one  of  the  two  following  methods : — Eirst  method — ^Dry 
blocks  are  provided,  containing  eleven  equivalents  of  silica,  eighteen 
of  fluoride  of  calcium,  thirty  of  carbon,  and  four  or  five  parts  of  alumi- 
nous earth.  These  are  dissolved  in  a  retort,  or  in  a  cupola,  fitted  at  its 
mouth  with  a  condensing  apparatus,  for  transforming  the  fluoride  of 
silicium  produced  into  hydro-fiuo-silicic  acid.  In  this  method  the 
carbon  employed  for  the  reduction  of  the  oxygen  of  the  silica,  bdng 
contained  in  the  blocks,  the  coke  or  other  fuel  used  to  obtain  the 
fusion  of  the  gangue  does  not  exceed  the  quantity  necessary  to  fuse 
the  said  eangue.  Second  method-^In  a  blast  furnace,  similar  to  those 
employed  for  the  reduction  of  iron  ores,  blocks  containing  eleven  equi- 
valents of  silica,  eighteen  of*  fluoride  of  calcium,  and  four  to  five  parts 
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of  aluminous  earth,  are  reduced  by  adding  to  each  charge  of  blocks  a 
sufficient  quantity  of  coke  or  other  fuel  to  produce  at  the  same  time 
the  redaction  of  the  oxygen  of  the  silica  and  the  fusion  of  the  fluoric 
gaugue.  It  is  thought  that  in  this  method  the  oxide  of  carbon  gene-* 
ratc^  at  the  tuyere,  hj  the  combustion  of  the  fuel,  exercises  as  much 
as  the  carbon  a  reducing  action  on  the  oxygen  of  the  silica  contained 
in  the  fluoric  gangue.  From  the  foregoing  facts,  it  will  be  seen  that 
carbon  employed  as  an  agent  for  reducing  the  oxygen  contained  in 
silica,  dissolved  and  combined  with  fluoride  of  calcium,  is  an  indispen- 
sable agent  for  docimastically  producing  fluoride  of  silicium  on  a 
commercial  scale. 

The  patentee  claims  the  manufacture  of  fluoride  of  silicium,  by  re- 
ducing the  oxygen  of  silica  by  means  of  carbon,  or  of  carbonated 
compounds,  in  presence  of  fluoride  of  calcium,  in  the  manner  de- 
scriDed. 


To  IsBAEL  Swnri>ELi.s,  of  Wigany  Lancashire,  for  imprdvements  in 
obtaining  hydraulic  and  other  cements  from  residuums  or  wastes,-^ 
[Dated  15th  July,  1864i.] 

This  invention  relates,  first,  to  the  treatment  of  alkali  wastes,  resi- 
duum, tit  what  is  commonly  called  blue  waste,  after  the  manufacture  of 
soda  ash  or  soda,  for  the  production  of  cements.  Secondly,  to  the 
treatment  of  chrome  residuum  or  waste,  for  the  production  of  cements. 
Thirdly,  to  the  treatment  of  chrome  residuum  or  waste,  and  alkali 
waste,  by  mixing  them  together,  for  the  production  of  cements. 
Fourthly,  to  the  treatment  of  slag  produced  by  the  manufacture  of 
piff  or  cast  iron,  for  the  production  of  cements. 

In  treatfng  alkali  waste,  the  patentee  takes  the  waste,  after  the 
rough  soda  ash  liquor  has  been  washed  out,  and  passes  it  through  a 
sieve  having  about  four  wires  to  the  square  inch,  the  sieve  having  been 
previously  placed  in  a  vessel  containing  hot  water :  the  waste  is  passed 
over  this  sieve,  which  may  be  agitated  either  by  hand  or  steam  power, 
so  that  all  the  fine  particles  of  the  waste  may  pass  through.  The  rough 
cinders  and  other  matters  pass  over  the  wire,  and  fall  outside  the  siev6, 
and  the  resulting  solution,  which  is  sulphide  of  lime,  is  to  be  with- 
drawn from  time  to  time,  when  both  sulphur  and  sulphurous  acid  may 
l>e  obtained  by  any  of  the  well-known  methods.  TVnen  the  finer  par- 
ticles of  the  waste  have  subsided  in  the  vessel,  it  may  be  removed  for 
the  further  process.  The  sediment  must  then  be  tested  for  lime,  which 
is  generally  found  to  be  deficient.  This  waste  usually  requires  not  less 
than  twienty  per  cent,  of  hydrate  of  lime,  the  waste  generally  containing 
from  thirty  to  forty  per  cent,  of  lime  in  various  conditions.  The  sedi- 
ment is  ground  under  edge  stones,  or  the  common  mortar  mill  stones* 
may  be  used.  The  weight  of  sediment  to  be  operated  upon  is  ascer- 
tained before  adding  the  lime,  and  after  adding  it,  twenty  per  cent,  of 
good  clay,  containing  not  less  than  ten  per  cent,  of  alumina,  is  added. 
These  substances  are  ground  together  under  the  edge  stones  for  not 
less  than  fifteen  minutes  for  each  charge.  After  grinding,  the  mass  is 
removed  to  be  dried,  and  the  mixture  is  thiu)  calcined  m  any  conve* 
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nient  furnace,  preferring  a  reverberatory  furnace  for  this  purpose. 
Four  hours  is  about  the  time  required  for  the  proper  calcination  of  the 
mixture  at  a  bright  red  heat,  but  it  is  not  at  any  time  to  be  brought 
up  to  a  white  heat,  because  it  is  liable  to  flux  if  heated  too  much  A 
portion  should  be  withdrawn,  from  time  to  time,  and  tested  hj  reducing 
it  to  powder,  and  mixing  it  with  water  to  ascertain  its  setting  quali- 
ties ;  and  should  the  above  directions  be  attended  to,  the  cement  will 
generally  set  in  about  ten  minutes.  After  the  mixture  is  sufficiently 
calcined,  it  is  withdrawn  from  the  furnace,  and,  when  cooled,  ground 
under  edge  stones,  and  passed  through  a  sieve  of  not  less  than  twenty- 
four-wires  to  the  square  inch ;  after  which  it  is  to  be  packed  in  suitable 
casks.  When  undergoing  calcination  in  the  Aimaoe,  the  mixture  is 
stirred  once  or  twice  in  each  hour. 

The  invention  relates,  secondly,  to  the  manufacture  of  cement  from 
chrome  waste  or  residuum,  after  the  manufacture  of  bi-chromate  of 
potash,  or  of  any  of  the  chrome  salts.  This  chrome  waste  generally 
contains  the  proper  amount  of  lime,  silica,  alumina,  and  peroxide  of 
iron,  all  suitable  for  making  good  cement.  The  patentee  takes,  say, 
four  measures  of  chrome  waste,  and  one  measure  and  a  half  of  coals, 
slack,  cinders,  or  other  carbonaceous  matter  containing  carbon,  and 
then  grinds  these  substances  under  edge  stones,  as  before  mentioned 
in  the  manufacture  of  cements  from  alkali  waste,  until  the  mixture  is 
properly  incorporated  together  into  a  pasty  mass.  Some  chrome  resi- 
duums  contain  chromates ;  and  when  these  aboimd  to  any  considerable 
extent,  one  per  cent,  of  sulphur,  more  or  less,  is  added,  but  carbon  is 
all  that  is  generally  requisite  to  decompose  and  unite  the  various  mat- 
ters when  undergoing  calcination  in  the  furnace.  When  the  waste 
and  carbonaceous  matters  have  been  ground  together  under  the  afore- 
said edge  stones,  the  mass  may  be  dried  and  calcined,  as  described  in 
the  making  of  cement  from  alkali  waste.  When  the  cement  is  with- 
drawn from  the  furnace,  it  is  to  be  ground  and  sifted,  as  described  in 
the  making  of  cement  from  alkali  waste.  Some  of  the  chrome  wastes, 
which  have  been  made  from  rich  ores,  are  deficient  in  alumina,  and  the 
waste  and  it  may  be  also  in  lime,  because  all  the  chrome  manufacturers 
do  not  use  one  uniform  quantity ;  when  this  is  the  case,  more  lime 
and  aluminous  clays  are  to  be  added,  when  ground  together  in  the  wet 
state.  Should  the  chrome  waste  be  deficient  in  alumina  or  clay,  the 
cement  will  not  be  hydraulic,  that  is,  not  setting  in  or  undw 
water.  The  aforesaid  chrome  waste  generally  contains  from  ten  to 
fifteen  per  cent,  of  aluminous  clays,  or  the  alumina  is  in  combination 
with  silica,  forming  silicate  of  alumina  and  silicate  of  lime.  In  the 
manufacture  of  these  cements,  there  should  always  be  present  not  less 
than  fifteen  per  cent,  of  aluminous  clays,  and  about  forty-five  to  fifty 
per  cent,  of  iijdrate  of  lime. 

The  invention  relates,  thirdly,  to  the  manufacture  of  cement  accord- 
ing to  the  following  method : — ^Take  equal  measures,  or  equal  weights, 
ofchrome  waste  and  alkali  waste,  namely,  after  the  lime  and  clay  hare 
been  added  to  them,  and  grind  these  two  compounds  together  under 
edge  stones,  adding  the  proper  proportion  of  coals,  slack,  or  any  other 
carbonaceous  matter,  according  to  the  number  of  measures  or  weight 
of  chrome  waste  used,  as  before  described  in  the  making  of  cement 
from  chrome  waste,  grinding  into  a  pasty  state*    Afterwards  dry  and 


Digitized  by 


Google 


'"iSi***]  KEWTON's  LONDON  JOrUNAL   OF  ABT8.  19 

calcine  as  aforetsaid,  and  then  grind  under  edge  atones  and  sift  in  the 
usual  manner. 

The  inTention  relates^  fourthly,  to  the  manufacture  of  cement  from 
droBS  or  slag,  after  the  manufacture  of  pig  or  cast  iron.  GQiis  slag  con* 
sists  of  silica,  alumiaa,  and  compounds  of  lime.  The  patentee  takes  the 
slag,  and  grinds  it  by  any  convenient  process  to  fine  powder,  and  then 
mixes  and  grinds  together,  under  edge  stones,  about  sixty  per  cent,  of 
slaff  powder,  thirty  per  cent,  of  hydrate  of  lime,  and  ten  per  cent,  of 
coals  or  slack,  or  any  other  carbonaceous  matter ;  after  which  he  dries 
and  calcines  the  compoimd,  as  before  described ;  or  he  takes  four  mea- 
sures of  fine  ground  slag,  three  measures  of  slaked  lime,  and  one 
measure  of  coals  or  slack,  or  any  other  carbouaceous  matter,  and 
grinds  them  together  under  edge  stones,  taking  care  that  the  lime  is 
used  immediately  it  has  fallen  into  soft  powder.  To  make  the  slag 
cement  hydraubc,  twenty  per  cent,  of  good  clay  is  added.  When 
clay  is  used,  about  twent  y  per  cent,  more  lime  must  be  used.  The 
patentee  takes  four  measures  of  ground  slag,  four  measures  of  lime  just 
fallen  into  powder,  one  measure  of  coals,  slack,  or  any  other  carboaa- 
eeous  matter,  and  one  measure  of  good  ordinary  fire-clay,  and  grinds 
them  together,  and  proceeds,  as  before  described,  regarding  calcination 
and  grinding  under  edge  stones,  and  sitting  as  directed  in  the  making 
of  cements  from  alkali  waste. 

He  claims,  **  First, — the  manufacture  of  cement  from  alkali  wastes  by 
the  use  of  clays  and  lime,  or  chalk.  Secondly, — the  manufacture  of 
cement  from  residuum  or  wastes,  from  the  making  of  bi-chrome  or  the 
ehromates,  by  the  use  of  coals,  slack,  or  any  other  carbonaceous  matter 
and  sulphur.  Thirdly, — ^the  manufacture  of  cements,  by  mixing  together 
the  chrome  waste  and  alkali  waste,  by  the  use  of  lime  or  chalk,  clay, 
and  coals,  or  slack,  or  any  other  carbonaceous  matter.  And,  Fourthly, — 
the  manufacture  of  cement  from  slag  or  dross  from  the  manufacture 
of  iron,  by  the  use  of  lime  or  chalk,  clay,  and  coals,  or  any  other  car- 
bonaceous matter,  as  such  improvements  are  described." 


3b  Akdhew  Babclat,  of  Kilmumock,  N.B,^  for  improvements  in  the 
manufacture  of  pig  iron,  and  in  the  machinery  or  apparatus  employed 
therein.— [Bated  16th  July,  1864.] 

This  invention  relates,  in  the  first  place,  to  the  manufacture  of  "  pig 
iron,"  by  mixing  in  the  "  pig  bed,*'  together  with  the  sand  or  other 
material  usually  employed,  a  quantity  of  engine  or  furnace  ashes,  coke, 
charcoal,  or  other  carbonaceous  or  refuse  matters,  for  the  purj^ose  of 
the  better  carbonizing  or  softening  of  the  iron;  second — in  casting  the 
pigs,  or  bars  of  iron,  with  small  indentations  or  recesses  at  each  side 
of  the  bar,  and  opposite  to  each  other,  for  the  purpose  of  rendering  the 
pigs  or  bars  more  easily  broken  by  the  hammer  or  otherwise.  The 
apparatus  employed  for  forming  these  indentations  in  the  pigs  con- 
sists essentially  of  a  pattern,  made  of  metal  or  wood,  in  the  sides  or 
outer  surface  of  which  indentations  or  notches  are  formed  similar 
to  those  to  be  produced  in  the  pigs  themselves.  This  pattern  is 
moulded  in  sand  in  the  ordinary  manner  by  workmen,  and  thus  the 
pig  bed  is  produced;    or    it    may   be    attached    to    a    crane,  and 
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impressed  in  the  aand  by  means  of  a  lever  actuating  the  pattern  sus- 
pended from  the  crane  chain. 

The  patentee  claims,  ''  JPirdt, — ^the  using  of  the  refuse  carbonaoeous 
matter  from  furnaces  about  works,  and  employing  it  in  the  pig  bed, 
as  described.  Second, — the  use  of  carbonaceous  matter  generally, 
wheresoever  obtained,  as  described.  And,  Third, — the  mode  of  forming, 
and  the  forming  itself^  of  the  pigs  of  metal,  with  notches  or  indeu- 
tations,  for  the  purpose  of  facilitating  fracture,  as  described.", 


To  GusTAVUS  Palheb  Habdinq,  of  Comhill,  for  improvements  in  the 
manufacture  of  guns  and  ordnance, — [Dated  i9th  July,  1804.] 

This  invention  consists  in  manufacturing  guns  or  pieces  of  ordnance 
of  two,  three,  or  more  thicknesses  of  metal,  which  thicknesses  may  be 
of  like  or  of  different  descriptions  of  metal.  It  is  preferred,  however, 
that  in  all  cases  the  interior  thickness  should  be  of  comparatively  hard 
metal,  whilst  the  outer  ones  are  of  relatively  soft  metal. 

In  Plate  I.,  fig.  1  is  a  sectional  view  of  a  gun  constructed  according 
to  this  invention.  It  is  composed  of  a  breech  piece  a,  trunnion  ring  hy 
and  tubes  or  inner  linings  0,  0^,  c\  c',  c^,  the  breech  end  being  dewed 
by  a  conical  plug  d,  and  a  screw  d  ^.  The  mode  of  constructing  the 
improved  gun  is  as  follows : — A  breech  piece  a,  is  welded  into  form, 
and  the  interior  thereof  is  bored  in  such  manner  as  to  obtain  a  truly 
cylindrical  surface,  the  rear  end  thereof  being  formed,  as  shown  in 
fig.  2,  which  represents  the  mode  of  putting  the  breech  piece  on  to  the 
first  inner  lining  c.  This  lining  is  placed  over  a  mandril  0*,  fixed  to 
the  end  of  a  ram  «,  the  breech  piece  a,  being  forced  thereon  by  the 
rising  of  the  ram  0,  forcing  the  inner  lining  upwards  towards  the  head 
of  the  press,  which  is  formed  as  a  die  or.  mould  to  receive  the  rear  end 
of  the  breech  piece.  By  these  means  close  contact  ia  obtained 
between  the  interior  of  the  breech  piece  a,  towards  the  end  tiiereof 
and  the  exterior  of  the  firsti  nner  lining  c ;  and  in  order  to  complete 
the  imion  of  the  two  surfaces  around  the  opening,  through  the  rear 
end,  a  mandril  is  drawn  through  such  part,  the  bulb  on  winch  is  some- 
what larger  than  the  opening  through  the  inner  lining  c ;  and  when 
drawn  therethrough  it  expands  that  part  of  the  inner  lining  c,  into 
close  contact  with  the  breech  piece  0, — a  similar  mandril  being  drawn 
through  the  len^h  of  the  first  inner  lining  c,  to  efiect  close  union 
between  it  and  the  breech  piece  0.  The  inner  lining  e',  after  being 
drawn  to  a  size  to  fit  the  interior  of  the  lining  c,  is  pl^d  therein,  and 
by  means  of  a  mandril/,  being  drawn  theretlm>ugh,  as  shown  at  fig.  3, 
expanded  into  the  lining  e,  in  such  manner  as  to  effect  a  close  union  of 
the  adjacent  surfaces  ;  the  other  inner  linings  being  expanded  therein 
in  a  similar  manner.  Motion  is  given  to  the  mandril  by  hydraulic 
power.  When  the  ^un  has  been  thus  built  up  to  the  desiied  internal 
diameter,  the  openmg  in  the  rear  end  has  formed  therein  a  screw 
thread,  as  shown  in  fig.  1,  to  receive  a  screw  plug  d^ ;  there  is  also 
formed  therein  a  short  conical  hole  to  receive  a  conical  plug  J,  placed 
therein  from  the  muzzle  end  of  the  gun, — a  trunnion  ring  S,  being  forced 
on  to  the  gun  by  a  hydraulic  press,  or  fixed  thereto  by  other  suitable 
means.    It  is  preferred  that  the  interior  thickness  should  be  of  compa* 
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ratirelj  bard  steel,  whilst  the  outer  ones  are  of  relatively  softer  and 
softer  metal.  If  desired,  the  gan  may  be  rifled  in  the  ordinary  manner, 
or  by  means  of  projections  formed  on  the  bulb  of  the  mandril. 

The  patentee  claims,  "  the  combined  arrangement  employed  in  the 
manufacture  of  guns  and  ordnance,  substantially  as  shown  and 
described." 


Jb  Joseph  Latjbebeau,  of  Paris,  for  improvements  in  producing  motive 
potoer  by  the  expansion  and  contraction  of  air, — available  also  for 
elevating  water  and  other  liquids. — [Dated  20th  July,  1864.] 

Ik  Plate  U.,  fig.  I  is  a  section  of  the  improved  air  engine,  and  fig.  2 
a  sectional  elevation  of  the  pump  employed  either  for  refrigerating 
purposes  connected  with  the  motor,  or  for  raising  or  projecting  water 
or  other  liquids  for  different  industrial  purposes,  a,  a,  la  the  base  plate 
or  stand  or  the  engine,  which  is  cast  with  an  entry  b,  for  charging  the 
fuel,  an  outlet  0,  for  smoke  and  gases,  and  with  a  ndge  below  to  receive 
the  grate  d.  On  the  centre  of  the  stand  is  placed  a  cover  e,  provided 
with  a  lateral  opening  e^,  for  the  passage  of  tne  flame,  and  on  its  outer 
flange  a  cap/,  which  forms  the  lower  part  of  the  heated  chamber  as  it 
receives,  on  its  lower  surface,  the  action  of  the  fire,  and  transmits  the 
heat  thus  imparted  to  the  air  in  the  chamber.  On  the  flange  of  this 
cap  f  is  adapted  the  cylindrical  double  case  ^,  charged  with  water, 
and  which  constitutes  the  sides  of  the  air  chamber.  This  cylinder  is 
closed  on  its  upper  face  with  the  inner  and  outer  covers  h,  and  A',  the 
space  between  which  is  equally  charged  with  water ;  and  in  this  vertical 
chamber  is  suspended  a  vertical  travelling  partition  t ,  by  means  of  a 
rod  »S  passing  through  a  stufi^g  box  «^,  charged  with  washers  of  cork 
laid  one  on  the  other,  and  steeped  in  grease.  This  travelling  partition 
is  fixed  to  the  rod  «S  by  a  wrought-iron  cross  head,  and  filled  in  to  the 
extent  indicated  with  plaster  of  Paris,  or  other  light  non-conducting 
substance,  and  the  surface  is  covered  with  an  elastic  cushion  formed  of 
woven  or  textile  materials.  The  space  within  the  chamber  not  filled 
in  by  the  partition  constitutes  the  working  air  chamber,  which  is  either 
hot  or  cola,  according  to  the  position  occupied  by  the  partition.  Thus, 
when  the  partition  is  raised,  all  the  air  in  the  chamber  is  driven  to  the 
bottom,  where  the  caloric  imparted  through  the  cap/  causes  the  air  to 
expand ;  whereas,  when  the  partition  is  lowered  to  the  bottom,  the  air 
is  driven  into  the  space  above,  which,  being  surrounded  by  water, 
causes  the  same  to  contract ;  and  in  order  to  efiect  this  change  of  tem- 
perature as  rapidly  as  possible,  a  peculiar  shape  is  given  to  the  parts 
with  which  it  comes  in  contact  on  its  passage  from  one  chamber  to  the 
other,  so  as  to  cause  the  air  to  be  laminated  or  divided  into  thin  strata. 
Gfliis  alternate  expansion  and  contraction  of  the  same  volume  of  air 
produces  motive  power  by  means  of  a  piston y,  working  in  a  cylinder  >t, 
provided  with  a  rod  j\  working  in  a  ^ide  j\  and  a  connecting  rod  J, 
a  crank  m,  and  a  driving  shaft  r»,  carrying  a  second  crank  0,  for  working 
the  partition  by  means  of  the  connecting  rod  p,  and  a  fly  wheel  not 
shown.  This  second  crank  is  set  about  one-third  of  a  revolution  in 
advance  of  the  cylinder  crank ;  thus,  when  the  piston  is  at  its  bottom 
stroke,  the  partition  should  be  at  about  its  top  stroke,  and  the  hot, 
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and,  consequently,  compressed  air,  from  the  cliamber  below  passing 
immediately  under  the  piston  through  the  passage  k^^  raises  the  piston. 
The  partition  then  descends,  forming  a  cold  chamber,  aboye  which,  by 
the  condensation,  a  partial  vacuum  is  formed,  causing  the  descent  of 
the  piston.  In  order  to  prevent  the  formation  of  vapour  firom  the  oils 
which  may  be  used  for  lubricating  the  piston,  the  cylinder  bottom  is 
inclined  towards  a  cup  A;*,  for  the  reception  of  sucn  oils,  which  are 
drawn  off  by  means  ot  the  cock  q ;  and  to  prevent  the  paasage^  of  air 
behind  the  piston  ring  or  rings,  an  elastic  tube  or  roller  j^,  stretched  on 
the  piston,  is  employed,  which  is  compressed  to  a  sufficient  extent  by 
the  ring  or  rings  themselves. 

In  order  to  prevent  the  water  contained  in  the  cylindrical  double 
case  y,  from  overheating,  which  would  have  the  effect  of  impairing  the 
vacuum  formed  in  the  cold  chamber,  the  water  is  drawn  off  as  fast  as 
it  becomes  heated,  and  its  place  is  supplied  with  fresh  cold  water  by 
means  of  the  small  diaphragm  pump,  ng.  2,  worked  by  the  air  in  the 
chamber ;  for  this  purpose  the  pump  is  connected  by  its  nozzle  r, 
to  the  branch  «^  of  tne  pipe  ff,  by  a  tube,  the  alternate  contraction  and 
expansion  of  the  air  causing  the  diaphragm  t,  to  move  backwards  and 
forwards.  On  its  backward  stroke  a  supply  of  water  is  drawn  into  the 
pump  through  the  elastic  valve  «S  attached  to  the  nozzle  u,  and  on  its 
forward  stroke  the  same  amount  is  expelled  through  the  valve  «S  and 
the  nozzle  v,  which  is  connected  by  a  pipe  to  the  iulet  pipe  v^,  of  the 
engine,  and  forced  into  the  water  envelope,  from  which  a  similar 
amount  of  heated  water  is  expelled  through  the  pipe  v\  To  compen- 
sate for  leakage  or  loss  of  air  during  the  working  of  the  machine,  an 
atmospheric  valve  tr,  is  used,  composed  of  a  small  band  of  elastic  mate- 
rial strained  under  a  washer  pierced  with  a  central  hole.  As  this  valve 
is  in  constant  communication  with  the  cold  chamber,  whenever  the 
vacuum  therein  descends  beyond  the  requisite  amount,  the  valve  is 
forced  open  by  the  atmosphere  from  without,  and  the  requisite  amount 
of  air  admitted  for  the  proper  working  of  the  engine. 

The  inventor  also  shows  a  small  engine  working  on  the  same  prin* 
ciple  as  the  one  above  described,  but  constructed  mainly  of  tlun  metsl. 
It  is  heated  by  a  small  gas  flame,  or  lamp,  instead  of  solid  fuel,  by  means 
of  which  the  engine  can  be  started  in  a  few  seconds.  The  whole  of 
the  air  chamber,  with  the  water  as  well  as  the  cylinder,  can  be  made  of 
thin  plate  or  drawn  tube,  the  different  parts  of  which,  except  those  in 
direct  contact  with  the  flame,  are  united  by  solder.  In  order  to  pre- 
vent the  oil  used  for  lubricating  the  piston  from  penetrating  into  the 
air  chamber,  the  feed  pipe  is  raised  up  above  the  surface  of  the  cylinder 
bottom,  and  the  oil  accumulating  in  such  space  is  liberated  by  means 
of  a  cock  or  a  simple  plug. 

The  patentee  claims,  '*  First, —the  general  construction  and  arrange- 
ment of  the  parts  described.  Secondly, — the  mechanical  construction 
of  the  piston.  Thirdly, — the  shape  and  connection  of  the  cylinder 
bottom  with  the  air  chamber.  Fourthly, — ^the  self-acting  atmospheric 
valve  for  compensating  leakage.  Fifthly, — the  combination  of  the 
diaphragm  pump  with  the  new  engine,  for  the  purposes  specified. 
And,  Sixthly, — ^the  general  construction  and  arrangement  of  the  small 
engine." 
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2V>  Alfeeb  Topp  and  John  Holt,  both  of  Farnworth^  Lancashire,  for 
improvements  in  machinery  or  apparatus  for  twisting  and  doubling 

.  cotton  and  other  fibroid  materials,  applicable  to  the  manufacture  of 
driving  bands  and  other  purposes, — [Dated  2l8t  July,  18Gi.] 

This  invention  relates  to  twisting  or  doubling  machinery,  in  which 
flyers  are  employed  with  two  necks  or  eyes,  through  which  the  mate* 
nal  passes,  and  consists  in  adapting  the  creel  between  the  said  necks 
or  eyes,  whereby  the  flyer  is  caused  to  revolve  around  it.  The  mate- 
rial passing  from  the  creel  is  conducted  through  one  of  the  necks  or 
eyes,  and  irom  thence  along  a  leg  of  the  flyer  to  the  other  neck  or  eye. 
GAie  cr^l  is  mounted  loosely  upon  the  centre  of  motion  of  the  flyer. 

In  Plate  I.,  fig.  1  represents  the  improved  arrangement  in  plan  view, 
and  fig.  2  is  an  elevation  thereof,  a,  is  the  framework,  within  which 
is  mounted  the  flyer  b.  This  flyer  is  rectangular  in  form,  provided 
with  necks  e,  d,  which  run  in  bearings  e,  carried  by  the  framework  a ; 
^  is  a  table,  provided  with  brackets  y,  extending  upwards,  and  mounted 
at  their  ends  loosely  upon  the  necks  c,  d,  by  which  necks  therefore  the 
table  is  suspended ;  h,  \  h,  are  brackets  also  formed  upon  the  table  f 
and  provided  with  slots,  within  which  are  situate  the  spindles  t,  i,  *, 
for  carrying  the  bobbins  from  which  the  material  to  be  twisted  or 
doubled  is  drawn, — the  said  table/,  and  brackets  h,  constituting  there- 
fore a  creel.  Within  the  slots  are  also  rods  k,  k^,  k^y  capable  of 
moving  upward  and  downward  therein.  In  the  figures,  one  bobbin  /, 
only  is  shown,  it  being  supposed  that  the  operation  of  twisting  several 
ends  is  to  be  performed  preparatory  to  that  of  doubling  for  the  manu- 
factnre  of  driving  bands,  as  is  well  understood.  The  ends  to  be  twisted 
are  conducted  from  the  bobbin  Z,  over  and  under  the  guide  rods 
k,  k^,  A?*,  as  shown  hj  the  dotted  line,  and  from  thence  through  a  hole 
formed  in  a  guide  piece  m,  affixed  to  the  tabley*;  after  this  they  pass 
through  the  neck  Cy  along  one  side  of  the  flyer  5,  and  then  through  the 
neck  a,  to  a  bobbin  or  other  usual  apparatus  on  which  they  are  to  be 
wound ;  such  bobbin  being  driven  by  a  surface  drum,  or  by  any  other 
usual  arrangement.  Motion  is  communicated  to  the  flyer  b,  by  means 
of  a  pulley  n  ;  and  the  flyer  being  thus  caused  to  revolve,  will  twist  the 
material  which  is  taken  up,  as  before  mentioned.  It  has  been  observed, 
that  the  operation  is  supposed  to  be  that  for  preparing  the  material 
for  the  after  process  of  twisting  in  the  manufacture  of  driving  bands, 
l)ut  the  twisting  thus  effected  may  be  for  any  other  desired  purpose. 
It  will  be  perceived,  that  as  the  creel  is  mounted  loosely  upon  the 
centre  of  motion  of  the  flyer,  the  flyer  will  be  at  liberty  to  revolve 
around  it, — the  bobbins  remaining  stationary,  or  nearly  so.  To  effect  a 
doubling  operation,  a  bobbin  is  placed  upon  each  of  the  snindles  i,  and 
the  encU  are  conducted  under  and  over  the  ^uide  rods  k,  as  may 
be  found  desirable,  and  from  thence  to  the  guide  nlate  m,  in  whicn 
there  are  as  many  apertures  as  there  are  creel  boobins,  each  strand 
passing  through  a  separate  hole ;  after  which  the  combined  threads 
enter  toe  neck  e,  and  flyer  leg  b,  as  before  mentioned. 

The  patentees  claim,  "  placing  the  material  to  be  twisted  or  doubled 
between  the  necks  of  the  flyers,  and  mounting  the  creel  which  carriea 
such  material  loosely  upon  the  centre  of  motion  of  the  flyer.'* 
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lb  James  Hiogikb,  of  Salford,  for  imprwrnnentM  in  maehinery  or  t^tpa- 
rattu  for  cleaning  cotton  from  seeds, — [Dated  2l8t  July,  1864.] 

This  inyention  relates  to  an  improyement  on  the  MacCarthay  gin,  and 
consists,  first,  in  allowing  the  roller  to  move  from  the  blade,  for 
which  purpose  the  roller  is  to  be  pressed  towards  the  blade  by  means 
of  a  spring  or  weight,  and  a  stop  is  applied  to  prevent  it  from  being 
pressed  forward  beyond  a  certain  distance ;  secondly,  a  revolving  excen- 
trie,  or  similar  mechanism,  is  applied  to  the  said  roller,  whereby  it 
is  caused  to  move  to  and  fro  longitudinally  during  the  working  of  the 
machine. 

In  Plate  I.,  fig.  1  represents  a  portion  of  a  MacCarthay  gin  con- 
structed according  to  these  improvements  in  sectional  eleva^on,  and 
fig.  2  is  a  partiid,  front  view  thereof  The  general  outline  of  the 
machine  is  that  for  which  letters  patent  were  granted  to  Henry 
Hisgins,  bearing  date  14th  April,  1864  (see  Vol.  XXT.,  page  214).  a, 
is  tne  fixed  blade,  and  5,  the  vibrating  blade.  The  usual  roller  acting 
in  conjunction  with  the  blades  is  shown  at  0,  bnt  in  this  instance  it  is 
mounted  at  each  end  in  bell-crank  levers  d^  capable  of  turning  freely 
upon  the  driving  shafb  e.  The  ends  d*^  of  the  above-mentioned  levers 
are  drawn  downwards  by  springs  /;  so  that  the  roller  c,  is  carried  by 
their  tension  towards  the  blades  a,  5,  but  its  extent  of  motion  in  thi^ 
direction  is  determined  by  adjustable  stops  y.  Should  any  obstruction 
occur  to  the  passage  of  the  cotton  between  the  roller  and  the  blades, 
then  the  pressure  upon  the  former  will  overcome  the  tension  of  the 
springs  f  and  it  will  turn  backward  to  allow  the  cotton  to  pass.  The 
stops  y,  being  adjustable,  admit  of  any  desired  position  of  the  roller  in 
reference  to  the  blades.  The  next  part  of  the  improvements  is  also 
shown  in  the  fi^s.  above  referred  to.  Upon  the  lever  d,  is  mounted  a 
fixed  pin  A,  which  projects  into  a  grooved  cam  i,  mounted  fiist  upon 
the  axis  of  the  roller  e ;  as,  therefore,  the  roller  revolves,  it  is  caused  to 
move  to  and  fro  in  a  longitudinal  direction. 

The  patentee  claims,  "Firstly, — ^mounting  the  roller  <?,  so  as  to 
render  it  capable  of  moving  from  the  blades  by  undue  pressure,  and 
also  rendering  it  adjustable  in  reference  to  the  said  blades.  Secondly, — 
imparting  motion  to  the  said  roller  in  the  direction  of  its  axis.*' 


2b  Theodobe  BouBiTE,  of  New  Torky  U,SJL.y  for  improvements  in 
rollers  for  cotton  gins  and  other  machines^ — heing  a  communication. — 
[Dated  30th  July,  1864.J 

The  improved  roller  forming  the  subject  of  the  present  invention  is 
made  or  wood  or  of  any  suitable  material,  turned  off  in  the  usual 
manner.  Grooves  or  intersections  are  then  formed  upon  the  surface 
of  the  roller  in  any  desired  width  or  direction,  to  serve  as  receptacles 
for  rings.  Pieces  or  strips  of  india-rubber  or  other  elastic  substance, 
or  alteniate  strips  or  rinen  of  india-rubber  or  other  elastic  substance, 
and  leather  or  other  suitaole  material,  ma^  be  placed  upon  the  roller. 
The  roller  thus  prepared  is  covered  with  leather  or  any  suitable 
covering,  and  is  grooved  and  prepared  for  use  in  the  customary  manner. 
The  figure  in  rlate  I.  is  a  transverse  section  of  one  of  the  improved 
rollers  suitable  for  a  cotton  gin.    0^  is  the  axle  of  the  roller,  ana  &,  the 
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roller  itself;  <?,  <?,  are  annular  grooves,  filled  up  by  rings  </,  of  india- 
rubber,  or  of  any  other  suitable  elastic  or  yielding  substance.  When 
the  rings  d,  are  made  of  india-rubber,  they  may  be  easily  expanded  and 
slipped  over  the  ends  of  the  roller  into  their  respective  grooves.  When 
the  rings  are  all  in  their  places,  and  the  circumference  of  the  roller  is 
true,  it  is  covered  with  leather,  which  is  grooved  in  the  ordinary 
manner.  By  this  means  a  roller  is  produced,  the  surface  of  which  is 
sufficiently  inflexible,  yet  elastic,  and  easily  yielding  to  the  pressure  of 
fibrous  materials,  such  rollers  being  peculiarly  adapted  for  separating 
the  fibres  of  cotton  from  the  seeds  when  applied  to  cotton  gins,  but 
they  ma^  also  be  applied  to  other  machines  in  which  a  partially  yielding 
Buriace  is  desirable. 

The  patentee  claims,  *'  The  mode  of  constructing  rollers  for  cotton 
gins  and  other  machines,  and  the  use  thereof,  the  surfaces  of  which 
rollers  are  alternately  elastic  and  inflexible,  in  the  manner  and  for  the 
purposes  described." 


To  Gbaham  Stetensow,  of  Airdrie,  Lanarkshire,  fir  improvements  in 
valves  fir  apparatus  worked  by  steam  or  other  fluid, — [Dated  23rd 
July,  1864.] 

"Ls  Plate  II.,  fig.  1  shows  in  vertical  section  the  upper  part  of  a  steam 
hammer  with  a  moving  cylinder  and  a  tubular  piston  rod,  fitted  ac- 
cording to  this  invention.  The  steam  enters  and  leaves  the  cylinder 
by  the  tubular  rod  i ;  the  top  of  the  rod  i,  is  connected  to  the  entabla- 
ture 2,  with  the  usual  annual  bearing  surfaces,  forming  a  universal 
joint,  which  is  easy  for  any  slight  vibration  or  jarring  of  the  rod.  The 
lower  annular  bearing  surface  is  in  the  bottom  of  the  steam  case  8, 
formed  in  the  entablature  2,  and  the  upper  bearing  surface  is  in  the 
cover  4,  which  cover  is  formed  with  a  short  branch  6,  for  the  attach- 
ment of  the  exhaust  pipe  6.  An  opening  7,  is  formed  in  the  top  of  the 
rod  I,  and  communicates  with  the  exhaust  6,  through  the  centre  of  the 
upper  annular  bearing  surface.  A  diaphragm  8,  is  formed  across  the 
inside  of  the  tubular  rod  i,  near  the  top,  and  two  sets  of  ports  are 
formed  through  the  sides,  one  set  below,  and  the  other  set  above,  the 
diaphragm  b.  In  the  example  represented  a  rod  9,  which  serves  to 
carry  the  piston  more  firmly,  is  held  in  the  diaphragm  8,  by  its  tapered 
end.  The  improved  valve  lo,  is  cylindrical,  and  is  shown  in  cross 
section  in  fig.  2 ;  it  encircles  the  rod  i,  at  the  part  within  the  steam 
case  3,  and  between  the  spherical  bearing  surfaces,  where  the  ports  are 
formed  through  the  sides  of  the  rod.  The  valve  fits  closelv  at  its  top 
and  bottom,  but  its  middle  part  is  hollowed  internally,  so  that  a  longi- 
tudinal or  radial  section  resembles  the  longitudinal  section  of  a  com- 
mon slide  valve.  When  the  valve  lo  is  lifted  so  as  to  uncover  the 
lower  ports  into  the  tubular  rod,  it  covers  the  upper  ports,  and  the 
steam  enters  by  the  lower  ports  iuto  the  rod,  and  thence  into 
the  cylinder;  but  when  the  valve  lo,  is  lowered  into  the  position 
in  which  it  is  represented  in  f\g.  1,  its  hollow  part  puts  the  two  sets 
of  ports  in  communication,  aad  the  steam  passes  from  the  cylinder 
up  the  rod  through  the  ports  to  the  space  above  the  diaphragm  8, 
and  thence  away  by  the  exhaust  pipe  e ;  the  stoam  pressure  being  on 
rot..  XXII.  B 
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all  Bides  of  the  valve,  it  is  always  in  equilibrio,  and  it  works  with  the 
least  friction.  The  valve  is  by  preference  cut  through  at  one  side,  at 
best  seen  in  fig.  2,  and  at  that  part  it  is  formed  with  flanges  u,  which 
are  united  by  screw  bolts,  so  that  by  drawing  the  flanges  together, 
more  or  less,  its  fit  on  the  rod  may  be  adjusted  with  the  greatest 
nicety.  To  prevent  the  passage  of  steam  at  the  joint,  the  valve  is 
there  made  to  fit  the  pipe  from  top  to  bottom  without  the  middle 
hollow,  which  extends  round  the  rest  of  the  valve,  whilst  at  the  corre- 
sponding part  of  the  rod  no  ports  are  formed.  The  cylindrical  valve 
may  be  worked  in  various  ways.  In  the  simple  arrangement  shown 
in  fig,  1,  a  pair  of  rods  12  are  attached,  one  to  each  side  of  the  valve 
10,  and  pass  out  through  stuffing  boxes  in  the  cover  to  levers  is,  on  a 
rocking  shaft  u,  actuated  in  the  usual  way.  K  the  hammer  is  double- 
acting,  the  same  valve  will  answer,  with  a  suitable  disposition  of  the 
ports  or  openings  in  the  rod  i;  such,  for  example,  as  is  shown  in  ver- 
tical section  in  fig.  3,  and  in  cross  section  in  fig.  4.  The  rod  1  is 
formed  with  two  passages,  leading,  one,  is,  to  the  top  of  the  piston, 
and  the  other,  le,  to  the  bottom  or  it.  When  the  valve  is  worked  by 
hand,  it  can  be  made  to  give  steam  below  the  piston  or  not  at  pleasure, 
by  moving  it  more  or  less  down.  The  valve  is  shown  in  the  position 
for  the  steam  to  escape  from  the  upper  side  of  the  piston,  without 
entering  to  the  other  side.  To  make  the  hammer  work  automatically 
with  either  single  or  double  action,  the  pulley  on  the  reversing  bar, 
acted  on  by  the  "  race"  on  the  moving  cylinder,  is  mounted  in  exeen- 
tric  bushes,  which  can  be  adjusted  by  a  handle  or  lever,  so  that  the 
valve  may  be  shifted,  more  or  less,  accordingly  as  the  hammer  is 
worked  with  single  or  double  action.  An  arrangement  for  a  steam- 
engine  cylinder  is  represented  in  figs.  5,  6,  and  7  ;  fig.  5  being  a  longi- 
tudinal section ;  fig.  6,  a  plan,  with  valve  chest  cover  removed ;  and 
fig.  7,  a  cross  section.  In  this  arrangement,  two  of  the  cylindrical 
valves  10,  are  used,  and  they  work  on  two  pipes  is,  which  are  fitted  in 
the  same  line  at  each  end  of  a  central  exhaust  chamber  19,  their  outer 
and  opposite  ends  communicating  with  the  ends  of  the  cylinder  so. 
The  pipes  is  are  made  separately,  and  are  entered  into  their  places, 
and  through  the  valves,  tnrough  openings  in  the  end  of  the  casing 
afterwards  closed  by  covers.  They  are  formed  (like  the  tubular  hammer 
rod  1)  with  diaphragms  8,  having  ports  on  each  side,  and  the  two 
valves  are  worked  by  the  same  pair  of  rods  12.  The  improved  valve 
may  be  in  two  pieces,  instead  of  being  open  at  one  siae  only,  and 
instead  of  being  cylindrical,  or  of  a  circular  section,  it  may  be  ellip- 
tical, oval,  polygonal,  rectangular,  or  of  other  convenient  form  in  sec- 
tion, but  the  cylindrical  form  is  obviously  preferable.  The  valve  may 
be  made  to  act  by  being  turned,  instead  of  moving  longitudinally,  in 
which  case  it  is  made  with  indentations  or  openings,  which  uncover  the 
inlet  ports  to  the  steam  when  the  valve  is  turned  into  the  proper  posi- 
tion. This  arrangement  will  be  understood  from  fig.  8,  which  shows 
in  transverse  section  a  valve,  shifted  by  a  rocking  shaft  21,  a  lever  on 
that  shaft  being  connected  to  it  by  a  link  22,  whilst  the  shaft  eiiters 
the  steam  case  bv  a  stuffing  box. 

The  patentee  claims, ''First, — the  constructing  of  valves  for  apparatus 
worked  by  steam  or  other  fluid,  substantially  in  the  improved  modA 
described.      Secondly, — the    applying    of   a    valve    directly  to    th^ 
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tubular  piston  rod  of  a.  moving  cylinder  steam  hammer,  substantially 
aa  descnbed.'* 


To  John  Henbt  Johnson,  of  Lincoln^ s-inn^/lelds,  for  improvomnts  in 
uafety  valves, — being  a  conimunication. — [Dated  25tb  July,  1864.] 

This  invention  consists  in  the  employment  of  a  small  supplementary 
valve  operating  as  hereinafter  described  in  combination  witn  a  safety 
valve. 

The  figure  in  Plate  II.  represents  a  vertical  sectional  elevation  of  the 
improved  safety  apparatus.  The  steam  from  the  boiler  enters  at  a, 
through  channels  in  the  stem  of  the  small  A-alve  c,  and  fills  the  chamber 
by  thereby  exerting  its  pressure  upon  the  upper  surface  of  the  main 
safety  valve  rf,  which  rests  upon  two  annular  concentric  valve  seats  or 
faces  «,  e^,  between  which  are  situate  the  escape  apertures  o.  This 
main  valve,  which  is  also  guided  by  a  cruciform  stem  /,  receives  on  its 
under  face  the  direct  pressure  of  the  steam  from  the  boiler,  and,  con- 
sequently, it  is  balanced  upon  its  seat  by  the  upper  and  under  pressure 
exerted  thereon.  Should  the  steam  pressure  become  unduly  elevated, 
the  small  valve  c,  will  be  raised,  and  the  solid  part  or  plug  y,  on  the 
bottom  of  the  valve  spindle  will  close  the  communication  between  the 
boiler  and  the  chamber  5,  and  the  steam  which  previously  pressed 
dovm  upon  the  valve  d,  wiU  escape  through  the  orince  at  »,  i,  which  is 
opened  oy  the  lifting  of  the  small  valve  or  plug  c.  The  pressure  on 
tne  main  valve  being  no  longer  balanced,  it  wiU  be  opened,  and  will 
allow  the  steam  to  escape  direct  from  the  boiler  through  the  escape 
apertures  o,  o.  The  small  valve  is  represented  as  being  fitted  inside  a 
separate  tube  or  seating j^,  which  is  tapped  into  the  main  casting  of 
the  chamber  I,  and  may  therefore  be  easuy  removed  when  required  for 
cleaning  or  repairs.  The  weight  g\  of  the  small  valve  may  be  applied 
as  shown  directly  to  the  valve  itself  without  the  intervention  of  a  lever, 
and,  for  convenience,  it  may  he  made  hollow,  so  as  to  contain  mercury 
or  other  substance  for  weighting  the  same,  or  it  may  be  otherwise  con- 
structed. 

The  patentee  claims,  "  First, — the  general  construction  and  arrange- 
ment of  safety  apparatus  for  steam  generators,  and  for  compressed  air 
or  gas  reservoirs,  substantially  as  described.  Second, — the  combina- 
tion of  a  small  weighted  valve  with  a  larger  unweighted  valve,  upon 
which  larger  valve  the  steam,  air,  or  gas  pressure  is  balanced,  substan- 
tially in  the  manner  and  for  the  purpose  described.'* 


To  Thomas  Dixon,* of  Birmingham,  for  improvements  in  stwar  funnels 
or  sugar  moulds, — being  a  communication. — [Dated  26th  July,  1864.] 

The  object  of  this  invention  is  to  strengthen  the  wide  open  end  of 
sugar  rooidds. 

The  figure  in  Plate  I.  represents  partljr  in  elevation  a  sugar  funnel 
or  sugar  mould,  the  wnde  open  end  of  which  is  strengthened  according 
to  this  invention,    a,  is  the  hoUow  cone  of  sheet  iron  forming  the  body 
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of  the  mould,  which  is  bent  from  sheet  iron,  and  rivetted  in  the  usual 
way ;  b,  is  the  metallic  hoop  rivetted  to  the  wide  end  of  the  hollow 
cone  a.  The  metal  at  the  wide  end  of  the  mould  a,  is  doubled  at  e,  so 
as  to  give  two  thicknesses  of  metal  at  that  part.  The  metallic  hoop  5, 
by  which  the  doubled  end  c,  of  the  mould  is  further  strengthened,  is 
conical  both  within  and  without,  excepting  at  the  extremity  of  its 
widest  part,  at  which  part  is  a  strong  beading  d,  of  a  nearly  cylindrical 
figure  in  cross  section.  The  beading  J,  has  on  its  inner  side  a  shoulder 
r,  upon  which  the  doubled  edge  c,  of  the  mould  o,  rests,  and  by  which 
it  is  protected  from  injury.  The  metallic  hoop  h,  is  sprung  on  to  the 
part  c^  and  secured  by  rivets.  The  narrow  end  or  top  of  the  mould  a, 
may  be  protected  audi  strengthened  where  great  strength  is  required, 
in  the  manner  described  with  respect  to  the  wide  end. 

The  patentee  claims,  "strengthening  the  wide  open  end  of  sugar 
funnels  or  sugar  moulds  by  first  folding  or  doubling  the  metal  at  the 
said  end,  and  afterwards  rivetting  thereto  a  metallic  hoop  or  ring  of  the 
kind  described." 


To  Joseph  Hamilton  Beattie,  of  Dowgate-hill,  for  improvemenU  in 
the  arrangement  and  conttruction  of  pumps, — being  a  communication, 
—[Dated  26th  July,  1864.] 

This  invention  consists  in  so  constructing  pumps  that  they  can  be  used 
as  force  or  lift  pumps,  and,  at  the  same  time,  the  common  suction  pipe 
and  discharge  pipe  can  be  dispensed  with. 

The  figure  in  Plate  II.  is  a  section  of  the  improved  pump;  c,  c,  c,  is  the 
barrel  placed  at  the  bottom  of  the  cistern  /,  /,  or  at  some  little  distance 
below  the  water  line  d,  dy  and  fitted  at  the  toj)  Avith  a  bush  f  f  the 
same  fitting  close  to  the  tubular  rod  a,  a,  which  works  vertically  up 
and  down  in  the  barrel  r,  e.  This  tubular  rod  is  fitted  at  the  bottom 
with  a  valve  5,  which  opens  to  allow  the  water  to  enter  it  when 
depressed,  and  closes  to  prevent  the  escape  of  water  when  the  tubular 
rod  is  raised.  The  barrel  r,  c,  is  also  fitted  at  the  bottom  with  a  valve 
f,  similar  to  the  valve  b,  but  acting  in  an  inverse  manner,  m,  and  »iV 
are  stops  to  regulate  the  height  to  which  the  valves  are  lifted  ;  y,  is  the 
discharge  pipe  of  the  tubular  rod  a,  rt ;  h^  h,  is  a  lever  attached  to  the 
tubular  rod  by  the  link  k,  and  having  the  moveable  weight »,  »,  which 
counterbalances  the  tubular  rod  a,  a. 

The  action  is  as  follows : — When  the  tubular  rod  is  raised  by  the 
lever  A,  the  valve  r,  in  the  barrel  c,  c,  admits  the  water  into  the  space 
between  the  valves  5,  and  e ;  and  when  the  rod  is  depressed  the  valve 
5,  opens  and  admits  the  water  into  the  rod,  and  the  alternate  raising 
and  depressing  continues  until  the  water  is  discharged  by  the  discharge 
pipe  g.  The  weight »,  on  the  lever  A,  is  placed  so  as  to  counterbalance 
the  rod  a,  with  the  water  contained  in  it.  Where  the  rod  is  of  very 
great  length,  valves  similar  to  the  valves  b,  and  e,  can  be  placed  inside, 
at  different  distances,  if  requisite  or  desired ;  also,  if  the  tubular  rod  is 
of  very  small  diameter,  clacks  can  be  used  instead  of  the  valves  5,  and 
e.  The  x^ump  can  be  made  to  force  water  by  moving  the  weight  t,  on 
tlie  lever  h,  nearer  the  rod  a,  so  that  the  counterpoise  shall  be  dis- 
turbed, and,  by  means  of  a  pipe  or  hose  attached  to  the  discharge  pipe  g, 
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the  water  may  be  forced  the  required  height.     Inutead  of  a  lever,  a 
driving  wheel  may  be  used. 


To  Hbxby  Attwood,  of  Wapping-wall,  Shadwell,  for  improvements 
in  packing  and  lubricating  parts  of  steam  engines  and  other  machinerg, 
—[Dated  Ist  August,  1804.] 

This  invention  consists,  first,  in  making  stuffing  boxes  steam-tight,  by 
introducing  rings  made  of  soft  metal,  hollow  or  tubular,  and  circuko*  or 
elliptical  in  section,  into  the  stuffing  box,  one  over  the  other,  until  the 
box  is  full.  The  rings  are  made  of  such  a  size  that  they  just  fit  easily 
around  the  piston  rod  and  into  the  box ;  then,  when  the  gland  is 
screwed  down  upon  them,  they  become  slightly  compressed,  and,  by 
expanding  laterally,  a  tight  joint  is  made.  It  is  obvious  that  a  con- 
tinuous spiral  may  be  used  in  place  of  separate  rings. 

In  Plate  II ,  fig.  1  shows  a  transverse  section  of  a  packing,  composed 
as  above  described.  The  rings  are  composed  of  a  metal  such  aa  is  now 
commonly  used  for  forming  soft  metal  bearings,  and  the  internal  and 
external  diameters  of  the  rings,  before  they  are  compressed  by  the 
gland  being  screwed  down  upon  them,  are  such  that  the  rings  may  fit 
loosely  around  the  rod  to  be  packed,  and  also  within  the  box.  These 
rings  are  formed  from  a  Ktraight  length  of  tube  of  the  diameter  required 
for  this  purpose.  The  tube  is  first  filled  with  wax,  and  then  bent  into 
a  ring,  and  the  ends  soldered  together.  In  some  cases  solid  rings  of 
soft  metal  are  employed,  which  fit  the  piston  rod  and  the  box,  as 
before,  and  each  ring  has  a  V-form  groove  in  its  upper  surface,  and 
about  the  centre  thereof,  and  another  corresponding  groove  in  its  under 
surface.  In  putting  the  rings  into  the  box  there  is  interposed  between 
each  soft  metal  ring  and  the  next  a  hard  metal  ring  of  diamond-formed 
section,  so  that  when  the  gland  is  screwed  down,  the  top  and  bottom 
angles  of  such  section  squeeze  the  soft  metal  rings  both  outwards  and 
inwards,  and  so  make  tight  joints.  A  section  of  a  portion  of  a  packing 
constructed  of  a  series  of  rings,  as  above  described,  is  shown  at  fig.  2 ; 
the  soft  metal  rings,  which  have  the  V  grooves  in  their  upper  and  under 
surfaces,  are  by  preference  of  soft  metal,  such  as  is  now  commonly  used 
for  soft  metal  bearings ;  the  rings  which  are  interposed  between  them 
arc  by  preference  of  steel  or  iron,  though  other  metol  may  be  employed. 
The  soft  metal  rings  are  by  preference  cast  of  the  form  desired,  and, 
aftier  casting,  the  internal  aiameter  of  the  rings  may  be  bored  out  to 
fit  loosely  the  rod  which  it  is  desired  to  pack. 

For  the  purpose  of  lubricating  parts  of  machinery,  which  forms  the 
second  part  of  the  invention,  a  small  reservoir  is  employed,  surrounded 
with  a  steam  jacket,  to  contain  tallow  and  keep  it  in  a  melted  state.  In 
the  reservoir  is  a  cylinder,  open  at  the  top,  and  containing  a  piston,  the 
rod  of  which  is  connected  with  a  lever,  pivotting  conveniently  on  a  ful- 
crum on  the  cover  of  the  reservoir.  At  the  bottom  of  the  cylinder 
there  is  a  passage  into  it  from  the  reservoir,  and  this  passage  is 
furnished  with  an  inlet  valve ;  from  the  cylinder  there  is  another  pas- 
sage, furnished  with  an  outlet  valve,  au({  communicating  by  a  pipe  to 
the  part  of  the  engine  or  machine  to  which  it  is  desired  that  the  lubri- 
cating matter  should  be  supplied.    The  lever  which  actuates  the  piston 
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is  connected  with  an^  moving  part  of  the  apparatus,  and  at  each  stroke 
a  portion  of  lubricating  material  is  forced  into  the  part  of  the  machine 
or  engine  in  which  it  is  required.  By  altering  the  distance  from  the 
fulcrum  of  the  connection  for  working  the  lever,  the  stroke  of  the 
piston,  and  the  quantity  of  lubricating  matter  supplied,  may  be  regu- 
lated as  denired. 

Fig.  3  shows  a  vertical  section  of  this  lubricating  apparatus,  a,  is 
the  reservoir  for  containing  the  tallow,  which  is  closed  at  the  top  by  a 
cover  a',  and  is  surrounded  by  a  jacket  h.  Steam  is  admitted  into  the 
space  between  the  jacket  and  reservoir  by  the  pipe  c,  and  is  allowed  to 
pass  away  together  with  any  condensed  water  by  the  pipe  d;  the 
tallow  in  the  reservoir  is  thus  kept  melted.  In  place  of  the  tallow  in 
the  reservoir  being  kept  melted  by  the  reservoir  oeing  surrounded  by  a 
steam  jacket,  the  tallow  in  the  reservoir  may  be  kept  heated  by  a  steam 
pipe  passing  into  or  through  it.  Within  tne  reservoir  is  a  force  pump, 
composed  of  a  cylinder  e,  open  at  the  top,  and  having  fitted  within  it 
a  plunger  /;  a  rod  f^,  from  this  plunger  rises  up  through  a  hole  bored 
for  it  in  the  cover  «*,  of  the  reservoir,  and  at  its  upper  end  is  connected 
to  the  lever  y,  which  is  supported,  as  is  shown,  from  the  cover  a',  of 
the  cylinder ;  /#,  is  a  passage  from  the  bottom  of  the  reservoir  to  the 
bottom  of  the  cylinder  ;  and  in  this  passage  is  an  inlet  valve  ».  From 
the  bottom  of  the  cylinder  is  also  an  outlet  passage  k,  fitted  with  a 
valve  k^.  This  passage  leads  from  the  bottom  of  the  cylinder  through 
the  centre  of  the  screw  stem  7,  by  which  the  apparatus  is  screwed  on 
to  the  steam  supply  pipe  of  a  steam  engine,  m  order  to  lubricate  the 
face  of  the  slide,  or  on  to  the  top  of  a  bearing,  or  other  part  of  a 
machine  requiring  to  be  lubricated.  The  lever  ff,  is  connected  by  the 
rod  my  with  any  moving  part  of  the  apparatus,  so  as  to  give  to  the 
lever  a  reciprocating  motion,  and  at  each  stroke  of  the  lever  a  portion 
of  lubricating  material  is  forced  into  the  part  of  the  machine  or  enjEfine 
in  which  it  is  required.  The  lever  y,  has  several  holes  formed  in  it  at 
distances  apart  from  each  other,  as  is  shown,  so  that  the  rod  m,  can  be 
connected  to  the  lever  at  any  desired  distance  from  its  fulcrum,  and  by 
this  means  the  quantity  of  lubricating  matter  supplied  may  be  regulated 
as  desired. 


S^tuntx&c  |t0tTces* 


INSTITUTION    OF    CIVIL    ENGINEEES. 

May  16th,  1865. 
J.  U.  Mc CLEAN,  Ebq.,  Prbsidbnt,  ik  tuk  Cuaib 

The  paper  read  was,  "  On  the  maintenance  of  railway  rolling  ttock^^^  by 
Mr.  Edwabd  Fletcheb. 

This  communication  related  to  the  rolling  stock  belonging  to  the 
North-Eastern  Eailway  Company,  the  statistics  of  which  was  comprirad 
in  twenty-nine  tables,  made  up  at  annual  periods  extending  over  thirteen 
years,  &om  1852  to  lS64i  indusive,  showing  the  total  number  of  the 


Digitized  by 


Google 


''&I"]  kewtok's  lokdok  jou&nal  or  artb.  81 

different  descriptions  of  stock,  and  the  average  age  of  every  class,  at  the 
end  of  each  year. 

The  rolling  stock  was  embraced  under  four  distinct  heads— locomo- 
tive engines, carriages, merchandise  waggons, and  chaldron  coal  waggons; 
the  carriages  and  merchandise  wnggons  being  again  subdivided  into  sepa- 
rate classes,  of  all  of  which  a  summary  was  given.  The  tables  had  been 
arranged  with  the  new  of  showing,  in  a  comprehensive  form,  the  age  of 
the  diilerent  classes  of  stock,  and  the  average  of  the  whole.  And  it 
was  submitted,  that  if  the  average  age  of  all  the  stock  did  not  exceed 
one-half  the  number  of  years  wnich  might  be  found  by  experience  to 
be  a  fair  average  of  the  existence  or  life  of  the  stock,  then  that  in  justice 
was  done  to  the  stock  in  maintenance.  Another  object  of  these  tables 
had  been  to  show  what  percentage  the  annual  expenditure  in  mainte- 
nance bore  to  the  first  cost  of  the  stock.  It  was  believed  that  if  these, 
or  similar,  tables  were  kept  up  with  care,  they  would  in  a  few  years  be 
the  means  of  affording  to  the  directors  of  any  railway  company  good 
data  for  checking  the  annual  expenditure,  and  for  forming  a  correct 
opinion  as  to  the  sufficiency  or  insufficiency  of  the  maintenance.  The 
tables  likewise  showed  the  cost  of  maintenance  of  each  vehicle  per 
annum  ;  and,  in  the  case  of  locomotive  engines,  the  cost  per  mile  run. 

With  regard  to  the  ultimate  age,  or  life,  of  rolling  stock,  the  author 
was  of  opinion  that  the  improved  rolling  stock  of  the  present  day,  built 
of  carefully-selected  and  well-seasoned  timber,  and  materials  of  the  best 
quality — superior  as  it  waa  in  all  respects  to  that  built  twenty  years 
ago — might  be  fully  calculated  to  have  a  life  of  from  twenty-five  to 
thirty  years  ;  assuming  always  that  the  stock  was  of  such  a  character 
that  it  would  not  be  necessary  to  break  it  up  on  any  other  ground  than 
that  of  decay.  It  was  also  to  be  remarked  that,  on  all  large  railwavH, 
the  quantity  of  rolling  stock  was  always  increasing,  the  result  of  which 
was  to  keep  down  the  average  age  of  the  stock ;  and  having  a  large 
amount  of  new  stock,  on  which  there  was  little  expenditure  for  some 
years,  the  percentage  of  outlay  was  proportionately  diminished. 
Making  allowances  on  these  points,  the  conclusion  was  arrived  at,  that 
carriage  stock  might  be  fully  maintained  by  an  outlay  of  about  12  per 
cent,  on  its  cost,  waggon  stock  by  an  outlay  of  6^  per  cent.,  and  loco- 
motive stock  by  an  outlay  of  12^  per  cent.  The  chaldron  waggon 
stock,  which  was  peculiar  to  the  north  of  England,  generally  had  cast- 
iron  wheels,  was  without  springs,  and  was  subject  to  great  breakage  by 
inclined  planes  and  other  hard  usage;  so  that,  whereas  the  general 
waggon  stock  only  cost  6^  per  cent,  on  its  firnt  cost  for  maintenance, 
the  chaldron  waggon  stock  cost  l7i  |)er  cent.  This  stock  was  by 
degrees  being  replaced  by  8-ton  waggons  of  superior  construction.  An 
8-ton  coal  waggon  would  cost  £90,  and  three  chaldron  waggons,  to 
carry  the  same  quantity  of  coals,  £75  ;  but  the  cost  of  maintenance  in 
the  first  case  would  be  only  £6.  10«.,  whilst  in  the  second  it  would 
amount  to  £13,  showing  that  the  superior  waggon  was  the  cheaper  one 
of  the  two. 

The  number  of  locomotive  engines  belonging  to  the  company  at  the 
end  of  18(>1  was  501,  and  their  average  age  was  12*  hS  years.  Assuming 
that  the  duration,  or  life,  of  an  engine  was  twenty-five  years,  then  the 
company  should  have  been  rebuilding  at  the  rate  of  twenty  engines 
^nuall^,  to  be  paid  for  out  of  revenue,  in  order  to  keep  the  stock  up 
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to  its  original  value ;  but  the  table  showed  that,  for  the  last  five  yean, 
an  average  of  only  eleven  engines  had  been  rebuilt,  including  under 
this  head  only  those  which  were  entirely  new,  and  of  a  different  class 
when  rebuilt.  But  taking  into  account  the  engines  of  the  same  class 
which  had  been  so  treated,  the  total  number  reconstructed  had  been 
twenty  per  annum.  The  principal  part  of  the  engines  so  altered  during 
the  thirteen  years,  from  1852  to  1861,  were  those  which  were  old  when 
they  came  into  the  possession  of  the  company. 

The  following  statement  showed  the  total  number  of  the  different 
descriptions  of  stock,  and  the  average  age  at  the  end  of  the  year  1864 ; 
also  the  average  cost  of  repairing  per  vehicle  per  annum,  and  the  per- 
centage of  repairs,  and  of  rebuilding  on  the  nrst  cost,  for  the  thirteen 
years : — 


Dfl»criptioD. 


Totel 
Number. 


Coat  of 

Bapairiog 

and 

8)        Hcbailding 
IT     .per  Vehick 

<  Annom. 


8  • 

Is 


I: 


Locomotive  Engines 
Carriages  . 
Waffj?ons 


504 

1,370 

17,429 

ChaTdfron  Coal  Waggons    1 1 ,872 


Years. 
12-48 
9-75  1  22 
10-31 


£.    «.    d. 


0 
4  8 
2  15 


12-55 

19-26 

6-39 

17-42 


4-46 

2-89 


d. 
2-95 


The  communication  was  accompanied  by  a  very  elaborate  serias  of 
tabloR. 


MECHANICAL    ENGINEEES'    SOCIETY. 

{Continued  from  page  870,  Vol.  XXL) 

The  next  paper  read  was  "  On  the  cormtruciion  and  result*  of  working  of 
the  large  steam  dredgers  on  the  Clgde,''  by  Mr.  Ain)BBw  Duncak,  of 
Glasgow. 

The  improvements  in  the  channel  of  the  river  Clyde  were  commenced 
in  1770,  under  the  direction  of  Mr.  Goulbourne,  of  Chester.  At  that 
time  the  navigable  depth  to  Glasgow  was  only  3  feet  at  high  water 
spring  tides,  witli  1|  foot  at  low  water  ;  while  the  high  water  of  neap 
tides  did  not  reach  Glasgow  at  all.  The  river  was  crossed  by  seven 
fords,  one  being  as  far  down  the  river  as  Dumbuck,  about  twelve  milcH 
below  Glasgow,  which  had  only  2  feet  depth  over  it  at  low  water.  Tiie 
first  operation  seems  to  have  been  the  removal  of  the  Dumbuck  ford ; 
and  numerous  cross  jetties  were  afterwards  shot  out  from  either  bank 
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as  &r  up  M  G>lfl0gow,  for  the  purpose  of  narrowing  the  channel,  their 
outer  enda  being  subsequently  connected  bj  parallel  dykes.  Soon 
after  1798  a  few  ploughs  and  a  dredging  machine,  workea  by  manual 
labour,  were  employed  in  deepening  the  shallowest  places;  and  the 
result  of  these  operations  was  to  enable  Teasels  drawing  6  feet  of  water 
to  come  up  to  Olasgow  at  high  water  spring  tides. 

By  the  introduction  of  steam  dred^rs  upon  the  Clyde,  very  impor- 
tant improvements  have  been  effected  in  enlarging  the  channel  of  the 
river.  In  1824  the  first  steam  dredging  machine  was  obtained,  which 
now  belongs  to  the  town  of  Dumbarton,  and  is  at  work  on  the  river 
Leven,  running  out  from  the  foot  of  Loch  Lomond  into  the  Clyde.  By 
that  time  the  Liverpool  traders  were  coming  up  to  Glasgow  at  high 
water  sprine  tides,  dravring  11  feet  of  water.  In  1831,  there  were 
two  vessels  drawing  13  feet ;  in  1836,  six  vessels  drawing  15  feet ;  in 
1889,  one  drawing;  17  feet;  in  1853,  two  drawing  19  feet;  in  1860, 
eight  drawing  19  feet ;  and  in  1863,  two  vessels  drawings  21  feet  arrived 
at  Glasgow.  The  register  tonnage  of  the  vessels  arriving  and  depart- 
ing from  Olasgow  now  exceeds  three  millions  annually;  and  the 
minimum  depth  of  the  river  is  now  not  less  than  12  feet  at  low  water, 
with  a  rise  of  9  feet  at  average  spring  tides,  and  7  feet  at  neap  tides. 
The  deepening  and  widening  of  the  channel  is  still  in  progress,  and 
more  powerful  machinery  is  in  course  of  construction,  in  order  to 
hasten  on  the  work.  The  depth  which  is  now  contemplated  through- 
out the  whole  length  of  the  river  up  to  Glasgow  is  15  feet  at  low 
water,  giving  24  feet  depth  of  high  water  at  spring  tides,  and  22  feet 
at  neap  tides. 

As  regards  the  deposit  to  be  removed  from  the  river  bed,  the  greater 
portion  of  it  comes  from  the  drainage  of  the  city,  all  the  sewers  of 
whieh  discharge  into  the  harbour,  where  the  deposit  lodges ;  also,  a 
considerable  quantity  of  sand  is  brought  down  from  the  upper  reaches 
of  the  river  by  the  land  floods,  and  lodges  chiefly  above  Glasgow 
bridge.  One  of  the  two  large  double  dredging  machines  is  kept  con- 
stantly at  work  in  the  harbour,  the  maintenance  of  which  costs  about 
£11,000  annually^  and  three-fourths  of  this  amount  may  be  said  to  be 
due  to  city  sewage. 

The  entire  dredging  plant  of  the  river  consists  of  two  large  double 
dredgers  and  three  single  dredgers,  making  five  in  all :  connected  with 
which  there  are  350  punts,  each  capable  of  carrying  8  cubic  yards,  or 
10  tons  of  material ;  one  tug  steamer  of  SO-horse  power ;  and  four 
screw  hopper  barges,  each  capable  of  carrying  300  tons.  During  the 
last  twenty  years,  8,114,872  cubic  yards,  or  10,143,590  tons  of  mate- 
rial, have  been  removed  by  dredging ;  last  year's  work,  ending  June, 
1864,  being  632,272  cubic  yards,  or  790,340  tons. 

The  first  double  dredger,  No.  1,  was  constructed  in  1851  by  Messrs. 
Murdoch  Aitken  and  Co.,  of  Glasgow.  The  hull  is  of  iron,  98^  feet 
long,  31  feet  broad,  and  10  feet  deep,  drawing  5  feet  of  water.  The 
engine  is  a  direct-acting  marine  engine,  with  cylinder  37  inches 
diameter  and  3  feet  stroke,  and  makes  about  33  revolutions  per 
minute.  The  boiler  is  a  flue  boiler  with  four  furnaces,  worked  at  a 
pressure  of  41bs.  above  the  atmosphere,  and  burning  about  44  cwts.  of 
coal  ^r  day  of  10  hours.  The  bucket  frames  are  of  timber,  trussed 
with  iron  rods,  and  the  buckets  can  dredge  in  22^  feet  depth  of  water. 
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The  buckets  are  38  in  number  in  each  well,  and  each  contains^  when 
quite  full,  3^  cubic  feet.  The  motion  is  communicated  from  the 
enmne  to  the  upper  tumbler  by  cast-iron  shafting.  The  tumbler 
makes  about  6i  turns  per  minute,  or  13  buckets  per  minute ;  but  as 
the  buckets  are  never  quite  full,  the  quantity  lift^,  when  working  in 
good  material,  is  about  10  tons  in  four  minutes,  or  about  2  cubic  feet 
per  bucket.  Taking  the  year  ending  June,  186i,  the  total  quantity  of 
material  lifted  by  this  dredger  was  143,360  cubic  yards,  or  179^00 
tons ;  and  as  the  total  number  of  engine  hours  was  2483,  the  average 
quantity  lifted  per  day  of  10  hours  was'  about  720  tons. 

The  material  is  discharged  over  the  stern  of  this  dredger,  which 
arrangement  was  preferred  to  discharging  at  the  sides,  inasmuch  as 
less  room  is  occupied  in  filling  the  punts  by  discharging  over  the 
stem ;  but  this  plan  has  the  disadvantage  of  causing  a  loss  of  time 
while  the  punts  are  beine  shifted  after  each  has  been  filled.  Another 
disadvantage  is,  that  when  working  diuring  flood  tide  in  the  lower 
reaches  of  the  river,  where  the  current  is  much  stronger  than  in  the 
harbour,  the  punts  become  nearly  unmanageable,  the  current  forcing 
them  BO  hard  against  the  stem  of  the  dredger,  which  is  always  moored 
with  its  bow  uo-stream,  as  to  render  the  shifting  of  the  punts  when 
filled  a  work  or  considerable  labour ;  so  much  so,  in  fact,  tnat  working 
on  the  flood  tide  in  the  lower  reaches  of  the  river  was  avoided  as  much 
as  possible. 

The  cost  of  this  dredger  was  £8500.  The  crew  required  to  work 
the  dredger  and  punts  consists  of  eighteen  in  all,  namely : — Captain, 
mate,  engineer,  fireman,  bow  craneman,  stemman,  wellman,  two  deck- 
hands,  cook,  watchman,  and  seven  men  connected  with  the  punts.  The 
expenses  of  working  during  the  year  ending  dOth  June,  1863,  were  :— 
Wa^,  £916.  19«.  2d, ;  coals,  £204.  lOs.  7d. ;  stores,  £73.  lU.  6d. ; 
makmff  the  total  working  expenses,  £1195.  Is.  2d. ;  and  the  avenge 
annual  cost  of  repairs  is  about  £580. 

The  other  large  double  dredger  was  constructed  in  1855  by  Messrs. 
Thomas  Wingato  and  Co.,  of  G-iasgow ;  and  is  arranged  so  as  to  dis- 
charge over  the  sides,  in  order  to  obviate  the  complaints  brought 
aj^inst  the  previous  dredger  when  working  in  the  lower  reaches  of  tiie 
river,  for  which  this  one  was  principally  intended  and  is  generally  used. 
The  crew  required  to  work  this  dredger,  exclusive  of  the  crews  on 
board  the  screw  hopper  barges,  is  twelve  in  all,  namely: — Captain, 
engineer,  fireman,  mate,  cook,  watchman,  and  six  deckhands.  The 
Expenses  of  working  during  the  year  ending  June,  1863,  amounted  to — 
Wages,  £562.  It.  4J. ;  coals,  £171.  Is.  6d. ;  stores,  £95.  4t.  ed. ;  total 
working  expenses,  £828.  7s.  4J.  The  annual  average  cost  of  repairs  is 
about  £980,  being  considerably  more  than  in  the  case  of  No.  1  dredger, 
which  works  in  soft  soapy  sludge,  whereas  this  works  in  sand. 

The  dredger  is  built  entirely  of  iron,  and  is  120  feet  long  and  88  feet 
broad,  with  a  fiat  bottom  and  5  feet  draft  of  water ;  the  plates  mte 
7-16ths  inch  thick  at  the  bottom,  and  5-16ths  inch  at  the  sioes.  Two 
low-pressure  cylindrical  fiue  boilers  are  fixed  in  the  centre  of  the 
▼essel,  measuring  6  feet  in  diameter  and  15  feet  long,  and  working  at 
dibs,  pressure  above  the  atmosphere.  The  coal  consumed  is  about  2i 
tons  per  day  of  10  hours.  The  engine  is  a  single  side-lever  condensing 
engine,  with  87  inch  cylinder  and  8-feet  stroke,  running  at  an  average 
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speed  of  about  82  reyolutions  per  minate,  and  driyin^  the  tumbler 
aoafts  of  the  two  bucket  frames  at  the  reduced  speed  of  6  revolutions 
per  minute,  by  spur  e;earing.  Either  set  of  buckets  can  be  stopped  and 
started  independentlj  of  the  other  by  means  of  clutch  boxes  worked  by 
levers  upon  deck. 

The  power  is  communicated  to  the  tumbler  shafts  through  friction 
wheels.  By  this  means  any  risk  of  damage  to  the  machinery  is  pre- 
vented. 

The  bucket  frames  or  dredging  ladders  consist  each  of  a  pair  of 
wrought-iron  plate  girders,  77  feet  long  and  3  feet  9  inches  deep  in  the 
centii9y  fixed  parallel  to  each  other  with  2  feet  8  inches  space  between 
them,  and  stayed  together  by  transverse  plate  stays.  These  frames 
carry  a  series  of  cast-iron  rollers,  upon  which  the  bucket  links  travel ; 
and  a  cast-iron  tumbler  at  the  top  and  bottom  ends,  over  which  the 
links  work.  Each  ladder  is  suspended  at  the  upper  end  by  cast-iron 
dead-eyes,  firmly  bolted  to  the  main  framing  of  the  dredger.  Through 
these  dead-eyes  the  upper  tumbler  shaft  passes  freely,  and  round  them 
the  ladder  turns  in  being  lifted  or  lowered :  thus  the  upper  tumbler 
shaft  does  not  bear  any  part  of  the  weight  of  the  ladder.  ^Sach  ladder 
works  in  a  vertical  well  passitie;  through  the  bottom  of  the  vessel. 
There  are  41  buckets  to  each  ladder. 

The  depth  of  excavation  of  the  buckets  is  regulated  by  a  lifting  chain 
attached  to  the  lower  end  of  the  bucket  frame,  aoid  hoisted  at  the  rate 
of  about  26  feet  per  minute  by  the  windlass  or  hoisting  barrel,  which 
is  driven  by  a  small  shaft  from  the  engine  through  a  clutch  box  and 
friction  wheel,  similar  to  those  giving  motion  to  the  buckets,  and  also 
worked  by  a  lever  upon  deck.  The  depth  of  dredging  is  continually 
gauged  during  work  by  a  man  stationed  at  the  bucket  well  holding  a 
gauging  rod  resting  on  the  river  bottom,  and  having  the  lifting  lever  at 
hand,  and  also  a  break  handle  for  lowering  the  bucket  frame,  so  as  to 
keep  the  buckets  constantly  adjusted  to  a  uniform  depth  of  cut, 
according  to  the  surface  of  the  ground.  A  self-indicating  gauge  has 
also  been  fitted  up  on  deck,  so  that  the  captain,  by  glancing  at  the  posi- 
tion of  the  bucket  frame,  may  in  an  instant  tell  at  what  depth  below 
Uie  surjQM^  of  the  water  the  points  of  the  buckets  are  working.  The 
greatest  depth  the  dredger  can  work  at  is  about  28  feet. 

The  forward  motion  for  the  cutting  of  the  buckets  is  given  by  a  bow 
chain  1  inch  diameter,  attached  to  a  single-fluked  anchor,  weighing 
12  cwts.,  placed  about  600  feet  ahead  of  the  dredger  when  at  the  com- 
mencement of  a  cut.  The  chain  is  hauled  in  with  a  slow  motion  by  a 
windlass,  driven  by  a  second  small  shaft  from  the  engine  through  a 
dutch  box  and  friction  wheel,  and  having  a  set  of  change  wheels  for  the 
purpose  of  regulating  the  rate  of  advance  according  to  the  nature  of  the 
material  that  is  being  excavated.  This  rate  of  advance  varies  from 
about  4t^  feet  per  minute  in  soft  sand  to  1^  feet  pto  minute  in  hard 
material.  The  dredging  is  done  in  parallel  cuts  of  about  120  feet 
length.  A  corresponding  windlass,  with  two  mooring  chains  at  the 
stem  of  the  vessel,  gives  the  means  of  drawing  back  the  dredger  to 
commence  a  second  line  of  excavation  pan^el  to  the  former  one.  This 
windlass  is  driven  by  a  small  high-pressure  donkey  engine,  with  a  pair 
of  12  inch  cr^linders ;  the  dredging  engine  and  machinery  standing  still 
during  the  time  occupied  in  going  astern,  which  is  about  15  minutes. 
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the  speed  being  about  8  feet  per  minute.  Two  side  warp  lines  extend 
from  each  side  of  the  dredger,  to  steady  it  constantij  during  the  pro- 
gress of  each  cut,  and  to  shift  its  position  into  the  new  line  of  excava- 
tion ;  thej  are  worked  by  surging  heads,  driven  by  the  engine,  or  by 
hand  power  when  required.  The  kedge  anchors  for  these  side  warps 
are  placed  forwards  of  the  dredger ;  the  warps  are  also  passed  round 
leadmg  blocks  when  required,  since  it  is  desirable  they  should  be  as 
nearly  at  right  angles  to  the  dredjB;er  as  possible.  The  two  warpe  on 
the  side  next  the  sailing  channel  of  the  river  are  lowered  or  slackea  out 
when  any  vessel  is  passing,  but  are  immediately  tightened  up  again 
when  the  vessel  has  passed. 

This  dredger  has  now  been  at  work  for  nine  years,  and  has  not 
reouired  any  repairs,  excepting  for  the  wear  and  tear  of  the  buckets, 
lioKS,  and  rollers,  and  the  usual  repairs  on  the  hull,  &c.  The  upper 
tumbler,  however,  having  been  found  too  low  to  allow  of  the  shoot 
being  placed  at  a  sufficient  height  and  slope  for  loading  the  large  screw 
hopper  baiges,  was  raised  2}  feet  higher.  The  steeled  mouths  of  the 
buckets  last  for  the  year's  work  of  about  nine  months,  when  the  buckets 
reouire  to  be  thoroughly  overhauled  and  put  in  repair.  The  pins  and 
links  of  the  bucket  chains  last  generally  about  four  months,  and  are 
replaced  from  time  to  time  as  required,  a  supply  of  duplicates  being 
kept  ready  on  board  for  the  purpose.  The  rollers  over  which  the 
buckets  travel  in  ascending  the  dredging  ladder  are  of  cast  iron,  1  inch 
thick  in  the  barrel,  with  wrought-iron  spindles,  having  If  inch  journals 
laid  with  steel,  which  lasts  about  three  months  before  being  worn  out. 
These  run  in  small  cast-iron  steps,  with  hard  wood  caps,  fixed  on  the 
top  flange  of  the  ladder,  which  are  readily  renewed  when  worn  out» — ^the 
cast-iron  bush  lasting  about  two  months,  and  the  wood  cap  about  nine 
months.  Each  bucket  weiffhs  5i  cwts.,  and  the  total  weight  of  each  set 
of  buckets  and  links  is  ai}out  7i  cwts.  The  cubic  content  of  each 
bucket  is  di  cubic  feet,  and  the  average  quantity  of  material  brouefat 
up  by  each  when  working  in  sand  is  about  2  cubic  feet.  The  number 
ot  buckets  discharged  per  minute  is  18  to  14  at  the  regular  speed  of 
about  6|  revolutions  per  minute  of  the  tumbler  shaft. 

The  total  quantity  of  materiid  raised  per  day  of  10  working  hours 
varies  very  much  according  to  the  nature  ot  the  material  dredged* 
Taking  the  entire  work  performed  by  this  machine  during  last  year, 
namely,  808,957  tons  in  2680  engine  hours,  the  average  work  for  a  day 
of  10  engine  hours  is  1184  tons,  or  118|  tons  per  hour.  The  totu 
quantity  of  material  lifted  by  the  two  large  dredging  machines  during 
the  year  ending  80th  June,  1864,  amounts  to  8(^,752  cubic  yards,  ot 
which  about  250,000  cubic  yards  may  be  considered  as  due  to  mainte- 
nance, and  the  remainder  to  the  permanent  widening  and  deepening  of 
the  channel. 

The  cost  of  dredging  per  cubic  yard,  taking  the  year  ending  80th 
June,  1868,  as  performed  by  the  dredger  first  described,  was  as  follows^ 
the  dredged  material  being  conveys  away  by  the  punts: — Wages, 
coals,  stores,  repairs,  and  5  per  cent,  interest,  8*02  pence ;  repaira  of 
punts,  1*59  pMice ;  towing  punts  to  and  from  place  of  deposit,  2-28 
pence;  disebarffing  pun^  oy  waggons,  12*29  pence;  total  cost  of 
dredging  per  cubic  yard,  19*18  pence.  " 

The  cost  of  dredging  as  performed  by  the  last  described  dredger 
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during  the  same  period,  with  the  aerew  hopper  barges  for  carrying 
away  the  material,  was  as  follows : — Wa^,  coab,  stores,  repairs,  and 
6  per  cent,  interest,  4-06  i>ence ;  discharging  by  hopper  barges — wages, 
coals,  stores,  repairs,  and  intereieft,  2*80  pence ;  total  cost  of  dredging 
per  cubic  yard,  6*86  pence. 

The  dredged  material  is  disposed  of  according  to  two  different  modes. 
That  filled  into  the  10  ton  punts  is  towed  down  to  some  convenient 
part  of  the  river,  and  discnarged  by  barrows  or  waggons  on  to  the 
fields  adjoining.  That  put  into  the  screw  hopper  barges  is  carried 
down  to  Loch  Long,  beyond  the  month  of  the  Oyde,  and  deposited  by 
opening  the  hopper  doors  at  the  bottom  of  the  carrying  space.  At 
the  place  where  the  deposit  is  made,  the  water  is  upward  of  200  feet 
deep,  and  the  mouth  of  the  loch  is  about  27  miles  below  G-lasgow ;  the 
hopper  barges  at  present  at  work  contain  each  800  tons  of  dredgings, 
and  steam  from  8  to  9  miles  per  hour.  This  latter  mode  is  by  far  the 
most  economical  way  of  disposing  of  the  dredged  material,  as  seen  by 
the  above  statement  of  the  cost  by  the  two  methods ;  and  the  result 
has  been  so  satisfactory  that  two  additional  barges  are  now  being  con- 
structed, each  to  be  qapable  of  canying  400  tons,  making  six  barges 
in  all. 
^  In  conclusion,  it  may  be  mentioned  that  a  larger  and  more  powerful 
single  dredger  is  now  being  constructed  for  the  Clyde  Trust  by  Messrs. 
A.  and  J.  Inglis,  of  Glasgow.  The  dimensions  of  this  dredger  will  be  : 
extreme  length,  167  feet ;  extreme  breadth,  29  feet ;  depth,  10  feet  9 
inches ;  and  bucket  frame  capable  of  working  in  upwards  of  80  feet 
depth  of  water.  The  engine  will  be  horizontal,  with  cylinder  44  inches 
diameter,  and  adapted  tor  a  3-feet  stroke ;  the  boiler  will  be  tubular, 
and  capable  of  working  to  251b8.  pressure  per  square  inch  above  the 
atmosphere.  The  buckets  will  be  89  in  number,  discbargins  over  the 
side ;  the  pitch  of  the  bucket  chain  will  be  80  inches,  and  ea^  bucket, 
when  quite  full,  will  contain  18i  cubic  feet.  The  flat  bucket  back, 
with  the  double  links,  will  be  made  of  malleable  cast  iron,  with  the 
links  cast  solid  upon  it :  this  construction  has  been  found  to  last,  with- 
out requiring  repair,  for  more  than  double  the  time  of  the  ordinary 
backs  with  nvetted  links.  The  bucket  rollers  will  not  require  spindles, 
as  they  will  have  necks  cast  on  the  ends  of  the  rollers,  which  will 
answer  for  the  spindles.  The  lower  tumbler  shaft  will  be  of  wrought 
iron,  having'strong  rings  or  hoops  at  the  journals,  so  that  when  worn 
the  hoops  can  be  easily  removed  and  replaced.  The  only  other  differ- 
ence of  an^  consequence  from  the  present  dredgers  will  be  in  using 
grooved  fnctional  gearing  for  driving  the  hoisting  barrel  that  lifts  the 
dredp;ing  ladder,  instead  of  spur  gearins  with  a  friction  wheel,  as 
previously  described.  The  total  cost  of  the  dredger  will  be  about 
£17,000. 


The  next  paper  read  was    "  On  the  toorkina  and  eapaeify  of  blast 
Jumacei,*'  by  Chables  Cochbake,  of  Dudley. 

At  a  former  meetinff  of  this  Institution,  in  1860,  the  writer  read  a 
paper  on  a  method  #f  taking  off  the  gas  from  a  close-topped  blast  fur- 
nace at  the  Ormesby  Iron  Works,  Middlesbrough.    In  the  original 
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conBtruction  of  doeed-top  fumaoe,  a  lifting  Talre  was  used  for  charging^ 
The  material  for  the  charges  was  filled  into  the  space  surrounding  1^ 
charging  Talve,  which,  when  drawn  up,  allowed  the  material  to 
fidl  into  the  furnace ;  while  the  gas  was  taken  off  firom  the  furnace  top 
bj  a  side  passage. 

The  usual  plan  of  closed  top  adopted  in  blast  furnaces  is  that  of 
a  cone  placed  in  the  throat  of  the  furnace,  which  cone,  on  being 
lowered  into  the  position  shown,  permits  the  flail  of  the  charge  into  the 
furnace.  The  tendency  of  the  material  in  this  case  is  to  roll  outwards 
firom  the  charging  cone  to  the  side  of  the  furnace,  and  thence  back 
again  to  the  centre. 

It  was  thought  at  the  time  of  adopting  the  first  plan  that  the  height 
of  the  materials  carried  by  the  same  furnace  would  be  increased,  and 
that  a  corresponding  economy  in  consumption  of  fuel  would  result, 
owing  to  the  circumstance  that,  where  the  lowering  cone  is  adopted, 
the  level  of  the  materials  must  always  be  maintain^  at  a  certain  dis- 
tance below  the  top,  to  ensure  the  fall  of  the  cone  at  chamng  time. 
The  first  plan  was  devised  with  due  regard,  as  it  was  thoagnt,  to  the 
arrangement  of  the  materials  in  the  furnace ;  and  it  was  intended  that 
they  should  arrange  themselves  as  a  hollow  cone ;  part  of  the  larger 
material  rolling  to  the  outside  of  the  furnace  and  part  to  the  centre. 

As  long  as  the  furnace  could  be  kept  pretty  full,  this  arrangement 
of  materukls  was  insured ;  but  the  practical  result  was,  that  it  was 
found  impossible  to  keep  the  furnace  sufficiently  full  to  secure  the 
distribution  of  the  materials  in  the  maimer  intended.  The  level  of  the 
Buriace  of  the  materials  being  generally  below  tiiat  intended,  the  con- 
sequence was,  that  the  materiiu  on  falling  into  the  furnace,  waa  shot 
into  the  centre,  from  whence  the  largest  pieces  rolled  outwao^.  The 
result  of  this  was,  irregular  working  of  the  fumaee  over  a  period  of 
many  months,  during  which  an  ezplwation  of  the  irregularity  was  in 
vain  sought  for.  At  one  time  it  was  thought  the  back  pressure  of 
&e  escaping  gas  had  something  to  do  with  the  irregularity ;  at  another, 
the  cause  was  sought  for  in  the  diificultv  of  keeping  the  hopper  valve 
of  the  furnace  tight,  and  the  necessity  for  using  simill  matend  around 
the  valve  as  a  kind  of  lute  between  every  charge,  to  prevent  the  escape 
of  the  gas ;  until  it  occurred  to  the  writer  that  the  arrangement  of  the 
materi^  in  the  furnace  was  the  sole  explanation  of  the  diffioully,  and 
that  as  all  the  material  was  shot  into  the  centre  of  the  furnace,  the 
small  pieces  would  remain  there,  whilst  the  large  would  roU  to  the 
outside.  Believing  that  it  was  of  great  importance,  in  order  to  secure 
uniform  results,  that  there  should  be  a  uniform  distribution  of  the 
heated  gas  from  the  hearth  over  the  entire  horizontal  area  of  tiie  fui> 
naoe  at  each  stage  of  its  height,  he  considered  that  the  effect  of  any 
small  material  being  collected  in  any  portion  of  the  area  would  be  to 
obstruct  the  passage  of  the  gas  at  that  part,  and  so  prevent  that 
portion  of  the  material  from  being  heated  to  its  proper  degree  of 
temperature. 

Deeming  this  to  be  the  explanation  of  the  irregularities  experienced 
in  the  working  of  the  furuace,  the  writer  devised  a  method  of  distri- 
buting the  nmterial  so  as  to  prevent  such  a  result,  by  the  introduction 
of  a  frustrum  of  a  cone,  suspended  inside  the  throat  of  the  furnace, 
which  was  found  to  be  all  that  was  necessary.    The  materials  then 
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arranged  themsolTes  in  the  desired  manner ;  and  the  result  has  since 
been  a  perfect  uniformity  in  the  working  of  the  furnace.  Where  pre- 
viously a  yield  of  foundry  iron  from  the  same  furnace  could  not  be 
relied  upon  for  more  than  about  twenty-four  hours  at  a  time,  and  the 
annoyance  was  incurred  of  the  furnace  suddenly  changing  to  white 
iron,  the  production  of  white  iron,  except  when  desir^,  is  now  un- 
known. A  consideration  of  these  fiicts  will  lead  to  a  fair  estimate  of 
the  importance  of  the  arrangement  of  the  materials  in  a  blast  furnace. 
Anything  that  opposes  the  free  passage  of  the  ascending  heated  gas  at 
any  part  of  the  furnace  must  direct  the  gas  into  another  channel,  and 
the  material  thus  left  insufficiently  acted  upon  finds  it^s  way  into  the 
hearth  at  a  low  temperature,  and  white  iron  is  the  result. 

The  offset  produced  on  the  distribution  of  material  b^  this  internal 
frustrum  of  a  cone  is  obviously  similar  to  that  of  the  ordinary  lowering 
cone  when  lowered ;  and  the  latter  has  now  consequently  been  finally 
adopted  at  the  Ormesby  Iron  Works  as  the  permanent  form  of  the 
arrangement,  and  is  now  being  carried  out  there. 

The  most  perfect  action  of  a  blast  furnace  the  writer  conceives  to 
consist  in  the  development  of  the  highest  temperature  needed  for  the 
production  of  the  required  quality  of  iron,  in  a  layer  or  stratum  as 
tittle  removed  from  the  tuyeres  as  possible ;  and  the  gradual  absorp- 
tion of  the  heat  from  the  ascending  gas  by  the  materials  through  which 
it  passes,  until  it  leaves  the  throat  of  the  furnace  at  the  lowest  pos- 
Bime  temperature.  Anything  which  tends  to  cause  a  more  perfect 
absorption  of  the  heat  developed  in  the  hearth,  or  to  lower  the  level 
of  the  region  of  highest  temperature  in  the  furnace,  will  thus  be 
beneficial. 

With  regard  to  the  absorption  of  the  heat  from  the  gas,  it  is  obvious 
that  the  hotter  the  temperature  at  which  the  gas  escapes,  the  more 
wasteful  must  be  the  efiect ;  and,  theoretically,  the  height  of  a  furnace 
should  be  increased  until  the  temperature  of  the  escaping  gas  is 
reduced  to  that  of  the  materials  on  their  introduction  into  the  furnace 
top.  This  is  the  theoretical  limit  to  the  height  of  a  blast  furnace ;  but 
it  must  not  be  forgotten  that  the  less  the  difference  in  temperature 
between  two  bodies,  the  less  rapid  is  the  communication  of  heat  from 
the  hotter  to  the  cooler ;  hence,  for  the  absorption  of  the  last  few  degrees 
of  temperature  from  the  ascending  gas  a  much  greater  height  of  ma- 
terial is  necessary  than  where  the  gas  and  the  material  differ  more 
widely  in  temperature.  Already,  with  60  to  60  feet  height  of  blast 
furnace  in  the  Middlesbrough  district,  the  temperature  of  the  escaping 
gas  does  not  exceed  500^  to  600^  Fahr. ;  and  it  is  a  question  to  be 
answered  only  by  experiment  how  far  the  gain  from  the  heights  of  70 
to  75  feet  already  accomplished  at  Middlesbrough,  and  further  heights 
of  10  or  20  feet  additional  that  are  eontemplated,  will  compensate  for 
the  extra  work  in  raising  the  materials  to  the  additional  neight  and 
for  the  more  substantial  plant  required.  In  the  direction  of  hdght 
tiiere  is  unquestionably  on  this  account  a  limit  which  will  speedily  be 
attained;  supposing  the  limit  be  not  previously  determined  by  the 
necessity^  for  increased  presstire  of  blast  and  by  the  increased  difficulty 
in  working  the  furnaces. 

As  regards  the  benefit  produced  in  the  working  of  a  furnace  by 
lowering  the  level  of  the  region  of  highest  temperature,  it  is  evident 
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that  this  benefit  is  of  the  same  nature  aa  in  tiie  prenons  case,  since  the 
lowering  of  that  level  is  equivalent  to  an  increase  in  the  height  of  the 
furnace.  The  level  of  the  region  of  highest  temperature  is  dependeot 
upon  the  heat  of  the  blast,  and  is  brought  down  nearer  to  the  tuyeres 
only  by  using  a  hotter  blast ;  and,  in  the  writer's  opinion,  the  chief 
source  of  economy  yet  to  be  attained  in  the  working  of  blast  furnaces, 
independent  of  the  more  extended  application  of  the  waste  gas,  lies  in 
the  use  of  blast  heated  to  a  still  higher  temperature  than  that  hitherto 
known.  The  yield  of  iron  from  any  ironstone  is  governed  by  the  per- 
centage of  iron  it  contains,  and  the  consumption  of  limestone  by  the 
nature  of  the  ironstone ;  and  both  these  are,  therefore,  fixed  quantities 
for  the  special  materials  employed.  But  that  is  not  the  case  with  the 
coke,  which  offers  a  fruitful  source  of  saving ;  and  in  what  way,  there- 
fore, this  saving^  is  effected  by  increased  temperature  of  the  blast 
becomes  a  most  important  question,  involving  as  it  does  the  general 
theory  of  hot  blast. 

It  appears  to  the  writer  that,  in  order  to  explain  the  effect  of  the 
hot  bliMt,  it  is  necessary  to  regard  the  nitrogen  of  the  atmosphere  and 
the  generated  carbonic  oxide  as  the  great  heat "  carriers"  in  the  ope* 
rations  of  the  blast  furnace.  This  consideration  involves  two  others, 
namely,  the  time  required  for  heating  the  ni1a*ogen  from  its  initial  tem- 
perature at  entering  the  furnace  up  to  that  needed  for  the  fusion  of 
the  materials  in  the  furnace;  and  also  the  method  by  which  the  gases 
are  heated.  Taking  it  for  granted,  that  the  colder,  and  consequently 
the  denser,  pure  oxygen  is  the  more  intense  is  the  combustion  of  any 
body  burning  in  it,  there  is  evidently  no  necessity  for  heating  this  con- 
stituent of  the  atmosphere.  It  is  further  obvious  that,  supposing 
8000^  Fahr.  be  the  temperature  required  for  the  fusion  of  the  mate- 
rials on  their  reaching  tne  hearth,  then  every  pound  of  the  nitrogen 
introduced  by  the  blast  must  be  raised  to  that  temperature  before  the 
fusion  can  taxe  place. 

Now,  in  a  cold-blast  furnace,  the  nitrogen  is  introduced  at  the  lowest 
temperature,  and  requires  necessarily  the  longest  time  for  being  raised 
to  tne  requisite  temperature ;  hence  the  maximum  temperature  in  the 
furnace  is  produced  at  a  higher  level,  and  diffused  over  a  larger  por- 
tion of  the  furnace  where  it  is  not  wanted ;  and  it  is  conseouently 
impossible  in  some  cases  ever  to  set  the  temperature  sufficiently  high 
at  any  part  of  the  furnace  to  produce  more  tnan  the  qualities  of  iron 
known  as  forge  iron.  In  proof  of  this  may  be  mentioned  an  attempt 
made  some  years  ago  at  tne  Ormesbr  Iron  Works,  Middlesbrough,  to 

E reduce  cold-blast  iron  of  a  sray  or  foundiy  quality.  It  was  in  vain, 
owever,  that  the  burden  of  ironstone  was  reduced,  that  is,  the  pro- 
portion of  coke  increased :  the  temperature  of  the  hearth  could  not  be 
sufficiently  raised  to  produce  any  other  quality  than  forge  iron,  the 
efiect  of  the  reduced  burden  being  only  to  throw  an  increased  tem- 
perature into  higher  regions  of  the  furnace.  The  attempt  was  conse- 
Juently  abandoned ;  not,  however,  until  it  became  obvious  that  the 
urden  might  have  been  still  further  diminished  vrith  only  the  effect 
of  diffusing  the  hottest  temperature  into  still  higher  regions  of  the 
furnace. 

Whatever  heat  is  imparted  to  the  nitrogen  of  the  atmosphere,  and 
also  to  the  carbonic  oxide  generated  in  the  furnace,  is  of  course  deli- 
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Tered  up  again  to  the  materials  in  the  furnace,  excepting  only  the  por- 
tion lost  bj  the  temperature  at  which  the  gas  escapes  at  the  throat  of 
the  furnace.  The  eftect  of  heating  the  nitrogen  before  its  entrance  into' 
the  furnace  now  becomes  more  clear.  It  has  a  shorter  distance  to 
travel  up  within  the  furnace  before  the  maximum  temperature  is  at- 
tained, for  the  simple  reason  that,  having  been  partly  heated  already,  it 
recjuires  less  time  to  become  further  heated  to  the  temperature  re- 
quired in  the  furnace,  having  got  the  start  by  the  amount  of  its  initial 
temperature.  Hence  the  fusing  heat  is  generated  nearer  to  the 
tuyeres ;  and  this  circumstance,  together  with  the  smaller  expansion 
of  hot  blast  compared  with  cold  blast  on  entering  the  furnace,  seems 
to  furnish  a  satisfactory  explanation  of  the  more  immediate  effect  of 
heated  air  in  preventing  diffusion  within  the  furnace  of  the  region  of 
highest  temperature. 

As  to  the  method  of  heating  the  nitrogen,  it  must  be  borne  in  mind 
that  the  heat  generated  in  a  blast  furnace  is  obtained  wholly  or  nearly 
so  by  the  imperfect  combustion  of  the  carbon  of  the  coke  into  carbonic 
oxide  as  the  final  result,  a  process  by  which  theoretically  only  about 
one-fourth  of  the  total  quantity  of  heat  is  developed  that  would  be 
obtained  bj  the  perfect  combustion  of  the  same  carbon  into  carbonic 
add,  showing  a  loss  in  the  fuel  of  about  75  per  cent,  of  heat ;  since  1  lb.  of 
carbon  burnt  into  carbonic  oxide  developes  only  2880  units  of  lieat, 
while  1  lb.  of  carbon  burnt  into  carbonic  acid  developes  about  11,700 
units  of  heat.  Eor  although  the  combustion  of  the  carbon  of  the  coke 
in  the  blast  furnace  is  partially  or  wholly  converted  into  carbonic  acid  so 
long  as  the  supply  of  oxygen  is  in  excess,  this  condition  applies  only  to 
the  lower  portion  of  the  furnace  nearest  the  tuyeres  ;  and  this  carbonic 
add  becomes  ultimately  reduced  to  carbonic  oxide  by  passing  through 
the  excess  of  carbon  in  the  mass  of  incandescent  cokc  occupying  the 
upper  portion  of  the  furnace.  If,  therefore,  the  nitrogen  be  heated 
partially  or  wholly  before  entering  the  furnace,  by  any  means  involving 
the  perfect  combustion  of  the  fuel  employed  into  carbonic  acid,  it  fol- 
lows that  a  large  saving  in  fuel  must  necessarily  result ;  and  to  give  an 
idea  of  the  real  influence  of  the  nitrogen  of  the  atmosphere  on  i^e  con- 
sumption of  fuel  in  the  blast  furnace,  the  writer  has  endeavoured  to 
express  numerically  the  effects  produced  by  taking  three  different  cases 
of  the  blast  entering  the  furnace  at  the  various  temperatures  of  50^, 
650®,  and  1150°  Fahr.  respectively.  It  is  assumed  that  the  air  has  to 
be  heated  within  the  furnace  to  3000<>  Fahr.  in  each  case ;  that  1  lb. 
of  carbon  burnt  into  carbonic  oxide  will  develope  2880  units  of  heat, 
that  is,  will  raise  2880  lbs.  of  water  through  1^  Fahr. ;  and  that  the 
specific  heat  of  air  is  275,  compared  with  that  of  water  as  1*000.  It  is 
further  assumed,  that  4500  cubic  feet  of  blast  enter  the  furnace  per 
minute ;  and  as  1000  cubic  feet  weigh  76  lbs.,  the  weight  of  blast  en- 
tering the  furnace  per  minute  will  be  842  lbs.,  77  per  cent,  of  which, 
or  2^  lbs.  weight,  is  nitrogen. 

In  the  three  cases  cited,  it  will  be  seen  that  the  work  to  be  done 
within  the  furnace  is  to  raise  the  temperature  of  the  air  through 

2950^  in  the  first  case, 
SSSO**  in  the  second, 
ISaO'^  in  the  third. 
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In  the  first  case,  namely,  to  heat  263  lbs.  of  nitrogen  through  2950^, 
there  will  be  required 

268x2960x276  ^^^  ^^  ^^  ^^^        ^^^^^^ 
2880  '^ 

In  the  second  case,  namely,  to  heat  263  lbs.  of  nitrogen  through  2350^, 
there  will  be  required 

288  X  2860  X '276  ^  gc)  Hg.  of  carbon  per  minate. 
2880 

In  the  third  case,  namely,  to  heat  263  lbs.  of  nitrogen  through  1850^, 
there  will  be  required 

288  X 1860  X '276  ^^Q  lbs.  of  carbon  per  minute. 
2880 

These  results  show,  that  to  raise  the  temperature  of  the  blast  from 
50^  to  65Q9  before  it  enters  the  furnace,  causes  a  saving  in  the  blast 
furnace  of  15  lbs.  of  coke  out  of  74,  or  about  20  per  cent. ;  and  that  a 
further  increase  of  temperature  from  650^  to  1150^  occasions 
a  saving  of  13  lbs.  out  of  59,  or  about  22  per  cent.  To  show  that 
these  calculations  are  not  so  merely  theoretical  as  might  at  first  be 
supposed,  it  may  be  here  stated  that,  in  the  writer's  experience,  the 
raising  of  the  temperature  of  the  blast  from  650^  to  1150^  at  the 
Ormesby  Iron  Works,  has  accomplished  an  actual  saving  of  from  17  to 
18  per  cent,  of  coke  in  the  blast  furnace ;  and  this  was  effected  at  an 
expense  of  coal  outside  the  furnace  of  about  one-half  the  weight  of 
cote  saved  within  the  furnace.  The  writer  believes,  however,  that, 
were  it  in  his  power  to  compare  two  exactly  similar  systems  of  hot-air 
stoves,  the  additional  fuel  consumed  outside  the  furnace  would  ap- 
proximate more  nearly  to  one-third  of  the  weight  saved  inside  the  fur- 
nace than  to  one-half.  But  the  difficulty  of  having  to  compare  the 
ordinary  cast-iron  stoves  with  the  regenerative  hot-blaflt  stoves,  by 
which  the  highest  named  temperature  of  1150^  is  attained,  is  too  great 
to  allow  of  the  comparison  being  made  more  precisely. 

In  the  cold-blast  furnace,  the  method  of  heating  the  air  is  simply  by 
its  direct  contact  with  the  heated  material  and  incandescent  coke,  and 
it  is  heated  altogether  at  the  expense  of  carbon  burnt  only  into  car- 
bonic oxide  inst^  of  into  carbonic  acid.  lu  the  hot-blast  furnace,  by 
the  more  complete  combustion  of  the  heating  fuel  in  the  hot-blast 
stoves,  exterior  to  the  furnace,  the  nitrogen  is  heated,  not  only  at  a 
cost  of  fuel  represented  by  a  saving  of  theoretically  three-fourths  in 
the  actual  weight  of  the  coke  required  within  the  furnace  to  raise  the 
nitrogen  to  the  same  temperature,  but  also  with  the  further  advantage, 
that  instead  of  burning  coke,  it  is  coal  that  is  used  for  the  purpose.  In 
other  words,  for  every  pound  of  coal  economically  burnt  outside  the 
furnace  in  raising  the  temperature  of  the  blast,  three  pounds  of  coke 
will  be  saved  within  the  furnace,  whether  the  furnace  be  open  or 
closed  at  the  top. 

It  may  be  thought  that  a  comparison  made  between  an  open-topped 
furnace,  where  the  gas  burns  froely  as  it  escapes,  and  a  close- topped 
furnace,  where  no  such  combustion  tskkes  place,  is  not  a  fair  one,  and 
that  the  combustion  of  the  gas  at  the  throat  of  the  open-topped  fur- 
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iiace,  bj  imparting  heat  to  the  materials  at  the  throat  of  the  furnace*, 
would  tell  in  favour  of  the  coDsumptiou  of  fuel  iu  the  open-topped  fur- 
nace. But  facts  speak  otherwise,  and  it  appears  that  there  is  practi- 
cally no  difference  whatever  due  to  this  cause. 

It  will  thus  be  seen  that  a  definite  limit  to  the  height  of  a  furnace 
18  soon  reached  in  practice ;  and  that  the  advantage  derived  from  in- 
creasing the  actual  height  of  a  furnace  may  be  partly  secured  by 
increasing  the  temperature  of  the  blast,  aud  thereby  lowering  tlie  re- 
gion of  maximum  temperature  in  the  furnace. 

The  only  question  that  remains  is  as  totlie  diameter  of  the  furnace. 
In  reference  to  this  dimension,  the  danger  that  has  been  alluded  to 
from  the  formation  of  cold  masses  in  the  centre  of  a  blast  furnace 
serves  as  a  caution  against  the  more  dangerous  fonnation  of  cold  masses 
attached  to  the  sides  of  the  furnace,  technically  called  scaffoldings.  It 
is  obvious  that,  if  the  width  of  the  boshes  of  a  furnace  be  large  in  pro- 
portion to  the  height  and  the  volume  of  the  ascending  gas,  there  will 
be  a  tendency  to  unequal  diffusion  of  the  heat  imparted  by  that  gas 
over  the  successive  horizontal  sections  of  the  furnace,  and  irregulari- 
ties in  its  working  will  consequently  set  in.  There  is  then  a  limit  to 
the  diameter  of  the  boshes,  the  largest  of  which  yet  in  use  is  believed 
to  be  about  21  feet ;  beyond  this  size  it  appears  very  questionable 
whether  any  beneficial  result  would  arise,  though  a  furnace  has  been 
stated  to  be  in  course  of  construction  at  Cwm  Celyn,  having  a  diameter 
of  24  feet  at  the  boshes. 

The  nature  of  the  materials  of  the  charge  in  any  contemplated  in- 
crease of  the  dimensions  of  a  blast  furnace  must  be  most  scrupulously 
borne  in  mind.  The  density  of  the  coke  is  the  most  important  com- 
eideration ;  but  next  to  that  is  the  friability  of  the  ironstone  itself.  In 
the  Staffordshire  district  it  would  be  useless  to  build  furnaces  of  the 
height  contemplated  and  actually  employed  in  the  Middlesbrough  dis- 
trict, for  the  simple  reason  that  the  Staffordshire  coke  is  friable,  and 
would  be  crushed  most  injuriously  by  the  weight  of  superimposed 
material. 

It  is  thus  evident  that  the  actual  dimensions  of  a  blast  furnace,  in 
any  particular  instance,  are  much  dependent  upon  special  local  circum- 
stances ;  but  the  writer  has  endeavoured  to  point  out  the  general  prin- 
ciples which  guide  the  determination  of  the  dimensions  to  be  adopted. 


ROYAL    INSTITUTION    OF    GREAT    BRITAIN. 

Thk  following  is  the  substance  of  a  Lecture,  delivered  on  Friday,  May 
12,  1865,  by  Mr.  Frxdebick  Fteld,  F.R.S.,  "  On  magenta  and  its 
derivative  colours.^' 

Aniline  was  discovered  in  the  year  182B,  by  TJnverdorben,  who  ob- 
tained it  from  the  destructive  distillation  of  indigo.  A  short  time 
afterwards,  Runge  and  Fritsche  observed  that  by  the  action  of  strong 
hydrate  of  potash  upon  the  dye,  aniline  was  eliminated  in  far  greater 
quantity.  Indigo,  in  small  fragments,  is  heated  in  a  retort  with  a  strong 
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solution  of  caustic  potash,  and  in  the  distillate,  which  consists  of  manj 
products,  there  is  found  a  thin  and  nearly  colourless  fluid,  having  a 
specific  gravity  of  1028,  a  peculiar  but  not  disagreeable  odour,  and  a 
pungent  biting  taste.  AVhen  kept  for  some  time,  even  in  the  dark  and 
in  stoppered  bottles,  it  assumes  a  darker  tint,  and  becomes  ultimately 
a  very  dark  brown.  Unverdorben  called  it  "  crystalline,"  Bunge 
"  kyonal,"  and  Fritsche  **  aniline." 

This  substance  is  a  nitrogenised  base,  and  is  capable,  when  com- 
bined with  acids,  of  forming  those  beautiful  crystallised  salts,  nearly 
all  of  which  have  been  caremlly  examined  by  Dr.  Hofmann  and  other 
chemists. 

There  are  many  other  sources  besides  indigo,  from  which  aniline  may 
be  obtained.  Tor  commercial  purposes  it  is  always  prepared  from 
niiro-benzol,  a  substance  derived  from  the  action  of  nitric  acid  upon 
benzol. 

Ce  H,  +  H  N  O,  =  C,  H»  N  Oj  +  H,  O.  • 

Nitro-benzol,  when  agitated  with  water,  acetic  acid,  and  iron,  yields 
aniline. 

C,  H,  N  O,  +  6  H  =  C,  H;  N+  2  H,  O. 

Benzol  was  originally  discovered  by  Mr.  Paraday  in  1825,  in  his  inves- 
tigations upon  the  gaseous  products  from  oils  subsequently  obtained 
by  the  decomposition  of  benzoic  acid  by  means  of  caustic  lime.  Mr. 
Mansfield,  however,  succeeded  in  producing  it  in  much  larger  quanti- 
ties from  coal-tar  naphtha,  "When  the  lighter  portions  of  this  compound 
are  distilled  fractionally  until  a  constant  boiling  point  of  180®  Fahr.  is 
arrived  at,  the  product  consists  of  pure  benzol,  identical  with  the  carbo- 
liydrogen  obtained  by  Mr.  Faraday. 

From  the  earliest  discovery  of  aniline,  it  was  noticed  that  certain 
oxidising  agents,  when  mixed  with  a  solution  of  its  salts,  produced  a 
fine  violet  tint.  Even  in  minute  quantities,  a  few  drops  of  hypochlorite 
of  lime  render  it  purple.  There  is  another  test  for  aniline,  which  I 
Anil  show  you,  and  which,  as  far  as  I  am  aware,  has  not  been  observed 
previously.  If  the  red  gases  obtained  by  the  decomposition  of  nitric 
acid  by  starch  or  sugar,  be  passed  into  an  aqueous  solution  of  aniline, 
the  liquid  speedily  assumes  a  yellow  colour,  owing  to  the  formation  of 
a  new  base — azophenylamine,  which  is  gradusuly  precipitated  as  a 
bright  yellow  powder.  It  was  not,  however,  until  the  year  1856  that 
aniline  was  applied  to  any  great  practical  purpose,  although,  from  the 
beauty  of  its  compounds,  and  from  its  comparative  accessibility,  it  had 
from  the  time  of  its  discovery  become  a  great  favourite  with  chemists. 

Mr.  Perkin  was  the  first  who  produced  colour  on  an  extensive  scale 
from  this  base.  He  added  a  solution  of  bichromate  of  potash  to  a  salt 
of  aniline,  and  from  the  precipitate  thereby  produced,  he  isolated  a 
magnificent  purple  dye,  he  termed  "  mauve,"  which  at  once  became 
popular,  and  indeed  at  the  time  almost  universal.  It  may  truly  be 
said  that  this  discovery  has  identified  Mr.  Perkin  with  tlie  aniline 
colours,  and  that  he  will  be  always  associated  with  one  of  the  most 
striking  and  brilliant  passages  in  the  history  of  chemistry  as  applied  to 
the  industrial  arts. 

•  C  «  12  —  0  =  16, 
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It  caunot  be  supposed  that  such  a  discovery  would  be  allowed  to 
fe8t.  A  miue  had  been  opened  which  chemists  began  to  explore,  and 
in  such  numbers,  and  with  such  avidity  and  zeal,  as  almost  to  lead  ua 
to  anticipate  that  its  riches  will  soon  be  exhausted.  The  action  of 
numerous  bodies  upon  auiline  and  its  homologues  were  found  to 
be  productive  of  colour.  Nitrate  of  silver,  nitrate  of  mercury,  chloride 
of  mercury,  chloride  of  tin,  arsenic  acid,  iodine,  and  many  others,  when 
heated  with  the  base,  gave  a  rich  crimson  colour,  in  more  or  less 
abundance ;  and,  although  it  would  be  impossible  for  me  to  enter  into 
a  disquisition  on  the  comparative  merits  of  these  various  methods  for 
the  production  of  colour,  I  trust  to  be  able  to  produce  magenta, 
although  in  somewhat  crude  form,  at  this  lecture  table,  and  also  to 
dye  this  tassel  of  silk  from  a  solution  of  its  salt.  The  reagent  I  will 
employ  is  iodine.  A  few  crystals  of  this  element  are  here  placed  in  a 
tube  with  about  twice  their  weight  of  aniline.  Heat  is  at  once  evolved, 
and  with  the  assistance  of  a  higher  temperature  from  the  spirit  lamp, 
you  will  observe  that,  in  a  few  moments,  intense  colour  is  developed. 
If  a  few  drops  are  now  poured  uito  spirit,  and  this  solution  added  to 
water,  a  fine  rose-coloured  tint  will  appear. 

It  may  seem  strange  to  those  who  have  read  Dr.  Hofmann's  beau- 
tiful researches  upon  the  aniline  substitutive  products,  his  chloraniline, 
bromaniline,  iodiniline,  aud  a  multitude  of  others,  that  he  had  not  ob- 
served this  curious  reaction  ;  and  this  leads  me  to  tell  you,  en  pasmnt 
for  time  will  not  allow  me  to  dwell  upon  this  interesting  topic  to-night, 
that  aniline,  when  perfectly  pure,  does  not  yield  any  amount  of  colour, 
with  most  of  the  reagents  mentioned  above — a  most  important  fact  dis- 
covered by  Dr.  Hofmann  and  Mr.  Nicholson,  and  which  has  given  rise 
to  one  of  the  most  difficult  questions  which  yet  remain  to  be  answered. 
I  will  simply  say,  that  it  appears  that  there  must  be  a  homologue  of 
auiline  present  with  that  base  to  produce  the  colour  you  see  before  you, 
although  that  homologue,  jper  se,  will  give  no  colour  whatever.  Thus, 
for  exampcl,  toluidine,  Cy  Hj  N,  when  treated  with  oxidising  agents, 
does  not  produce  colour ;  let  it  be  mixed  with  aniline,  and  the  dye  is 
immediately  developed. 

The  tintorial  power  of  the  salts  of  magenta  is  something  marvel- 
lous. No  dye  that  I  have  examined,  whether  from  the  animid,mineral, 
or  vegetable  world,  can  bear  comparison  for  one  moment  with  this 
crimson  colour  obtained  from  aniline.  One  grain  in  a  million  times  its 
weight  of  wat«r  gives  a  pure  red  j  in  ten  millions,  a  rose  pink ;  in 
twenty  millions,  a  decided  blush ;  and  even  in  fifty  millions,  with  a 
white  screen  behind  the  vessel  in  which  it  is  dissolved,  an  evident  glow. 
Magenta  has  been  carefully  studied  and  analysed  by  Dr.  Hofmann,  who 
gives  us  the  following  formula : — 

C,oHnN,0,H,0. 

Although  the  salts  of  magenta  are  possessed  of  such  wonderful 
colouring  capacity,  the  base  itself  is  colourless ;  and  it  is  remarkable 
that  the  union  of  base  and  acid  for  the  formation  of  a  salt  does  not 
appear  to  take  place  in  dilute  solutions  in  the  cold ;  at  ♦ny  rate,  not 
immediately.  In  these  two  vessels,  one  containing  hot  and  the  other 
cold  water,  an  equal  quantity  of  magenta  base  is  added,  and  also  an 
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equal  amount  of  dilute  sulphuric  add.  In  the  hot  Wqmd  colour  is  in- 
stantaneously developed  ;  in  the  cold  solution  the  liquid  remains  colour- 
less. If  now  hot  water  be  introduced  to  raise  the  temperature,  you  will 
observe  at  ouce  the  characteristic  rose  tint.  It  may  be  imagined, 
therefore,  that  haviug  free  acid  in  a  solution  of  base  without  production 
of  colour,  it  is  possible  to  have  free  alkali  in  a  coloured  solution  of  a 
salt  of  the  base  without  depriving  it  of  its  tint.  Such  is  the  case.  If 
to  a  hot  solution  of  acetate  of  magenta,  for  example,  caustic  soda  is 
added,  the  colour  is  immediately  discharged,  but  in  a  cold  solution  the 
colour  remains  for  a  long  time  unchanged. 

Dr.  Hofmann  discovered,  about  a  year  ago,  that  when  magenta,  or,  as 
it  is  termed  in  chemical  language,  rosanuine,  is  heated  with  iodide  of 
ethyl,  a  change  is  effected,  and  a  substitution  product  formed,  which 
was  termed  ethyl-rosaniline.  The  salts  of  this  new  base,  unlike  magenta, 
dissolve  with  a  beautiful  violet  colour,  and  are  capable  of  affording  most 
remarkable  manifestations.  The  dark  violet  liquid,  on  the  addition  of 
sulphuric  acid,  becomes  colourless ;  on  adding  ammonia  the  ori^nal 
purple  is  restored.  If  hydrochloric  acid  is  added  in  small  quantities, 
the  liquid  changes  to  blue  ;  if  in  larger  quantities,  to  a  brilliant  green. 
When  this  green  solution  is  thrown  into  water,  so  as  to  dilute  the  acid, 
the  original  violet  returns. 

When  aniline  is  heated  with  salts  of  magenta,  purple  and  blue  colours 
are  produced,  all  of  which  are  now  extensively  employed  in  commerce, 
and  afford  tints  of  great  brilliancy  and  beauty.  The  olue  is  perfectly 
insoluble  in  water,  but  readily  soluble  in  alcohol,  and  is  capable  of  dyeing 
both  silk  and  wool  with  the  greatest  facility. 

Mr.  Nicholson  patented  a  method  a  few  years  ago  for  obtaining  a 
beautiful  blue  dye,  soluble  in  water,  which  consisted  in  heating  the 
phenyl  blue  in  strong  sulphuric  acid  until  a  drop  of  the  semi-bquid 
thrown  into  water  was  found  to  be  entirely  dissolved.  This  compound, 
however,  although  very  applicable  for  silks,  refuses  to  impart  its  colour 
to  wool,  which  may  be  exemplified  by  immersing  two  white  tassels  in 
the  liquid — ^the  silk  is  immediately  dyed,  while  the  wool  remains  un- 
changed. The  effect  is  still  more  striking  upon  cotton.  We  have 
here  the  letters  E.  I.  (the  initials  of  the  Eoyal  Institution)  worked  in 
silk  upon  a  cotton  cround ;  after  dipping  it  for  a  few  moments  in  this 
bath  the  letters  will  become  blue,  and  the  cotton  continue  white. 

Aniline  green,  which  has  lately  become  so  popular,  is  produced  b^ 
the  action  of  aldehyde  and  some  other  deoxidizing  agents  upon  rosani- 
line.  Hiis  is  one  of  the  most  charming  colours  yet  discoverod,  but  has 
not  been  (as  far  as  its  chemical  nature  is  concerned)  satisfactorily 
investigated.  To  judge  of  its  purity  of  tint,  it  is  only  necessanr  to 
compare  the  commercial  greens,  prepared  by  various  mixtures  of  yellow 
and  Dlue,  with  the  dye  in  question,  to  observe  the  infinite  superiority  of 
the  latter. 

Aniline  brown  may  be  formed  by  the  action  of  chloride  of  aniline 
upon  either  ^agenta  or  violet,  at  a  high  temperature.  G-reat  destruc- 
tion of  colour  doubtless  takes  place,  but  the  brown  produced  is  remark- 
ably beautiful.  The  compound,  however,  is  not  definite,  nor  can  it  be 
classed  among  the  true  chemical  products  derived  either  from  anib'ne 
or  rosaniline. 

It  haa  been  observed  that  magenta  base  is  colourless :  this  may  be 
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aaid,  ppobablj,  of  the  bases  of  most  of  the  colours  before  you.  On  this 
white  board  I  have  traced  the  letters  composing  the  word  "  Aniline  " 
in  seven  colourless  bases  derived  from  that  compound.  A,  in  ethyl- 
rosaniline;  N,  in  phenyl-violet,  approaching  indigo  in  colour;  I,  in 
pbenyl-blue ;  L,  in  aniline-green ;  I,  in  azo-phenvlamine ;  N,  in  chrvs- 
aniline ;  and  E,  in  rosaniline.  On  convertino^  these  bases  into  salts, 
which  is  easily  effected  by  sprinkling  thetn  with  acetic  acid  and  spirit, 
the  seven  letters  should  be  visible  in  the  seven  colours  of  the  rainbow 
— violet,  indigo,  blue,  fi;reen,  yellow,  orange,  and  red. 

I  wiU  now  throw  a  beam  from  the  electric  lamp  upon  the  specimens 
of  silk  on  the  screen,  and  it  will  be  observed  how  much  their  brilliancy 
is  increased  under  the  influence  of  that  pure  and  beautiful  light.  I  am 
indebted  to  my  kind  friends,  Messrs.  Simpson,  Maule,  and  Nicholson, 
for  the  various  splendid  specimens  of  dye  and  other  aniline  products, 
and  to  Messrs.  Hands,  Son,  and  Co.,  Coventry,  the  eminent  ailk  dyers, 
for  the  array  of  silks  so  kindly  furnished  me  for  the  illustration  of  my 
discourse. 


CaseM  in  which  a  Fkll  Specification  hat  been  deposited. 


1368.  Theodore  Faucbeux,  of  Ca?er* 
tham-road,  Kentish-towo,  impts.  in 
rotary  maipeto-electric  macbinei,— * 
a  comiDunieation.^ikfay  ISih. 

1410.  Peter  Armand  le  Comte  de  Fon- 
tainemoreaUyOf  Paris,  impts.  in  lamps 
for  burning  mineral  oiU, — a  commu- 
nieation. — May  22nd. 

1414.  AlexanderHett.of  Lottdon»imi>tt. 
in  the  treatment  of  clays  and  otlier 
materials  with  which  tliey  are  mixed 
when  used  in  the  manufacture  of 
china,  porcelain,  earthenware,  and 
other  like  wares,  and  in  ornamenting 
or  decoratinff  china,  porcelain,  earth- 
enware, and  other  tike  wares.  — 
Mmf23rd. 

1463.  GeorgeGibaonBussey,of  Dunn's- 
passage^  New  Oxford-street,  impd. 


method  of  loading  and  turning  over 
the  shells  of  cartridges,  and  in  the 
machine  used  for  the  same. — May 
27th, 

1494.  Hyiiolite  Mouter,  of  Paris,  impd. 
burner  for  gas,  and  other  lightmg 
apparatus. — May  lUst, 

1552.  Geor^  Haseltine,  of  Southamp- 
ton-buildmgs,  impts.  in  fuses  and 
projectiles  for  rifled  ordnance,-— 
a  communication. — June  6th, 

1568.  George  Ilaselttnc,  of  Southamp- 
ton-buildings, impd.  apparatus  for 
sifting  flour  and  other  substances, — 
a  communication.  ^JflUM  Sth. 

15/2.  George  Haseltine,  of  Southamp- 
ton-buildings, impts.  in  sewing  ma- 
chines, ^a  communication.  —  Jane 
9th. 


[Cases  in  which  a  Protisional  Spec^ation  has  bsen  deposUed."] 
1864. 


258.  William  Hiram  Higgtns,  of  Luton, 
Bedfordshire,  impd.  machinery  for 
shaping  hat  and  bonnet  blocks. — 
January  28M. 

405.  John  Garrett  Tongue,  of  South- 
ampton-buildingSy  impts.  in  the  oon- 
Plractiony  arrangement,  and  mode  of 


applying  paddle  wheels  for  propelling 
boats  or  other  vessels, — a  communi- 
cation.— February  \3th, 
440.  William  Ekiward  Gedge,  of  WeU 
lington-street,  impd.  manufacture  of 
barege  stuffs,— a  communication*^ 
February  \Gth, 
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477.  William  Edward  Gedge,  of  Wei- 
lington-8treet,a  chemical  combustible 
substance  and  apparatus  to  which  it 
is  applicable, — a  communication. — 
February  20th, 

510,  John  George  Hughes,  of  the 
Strand,  impd.  screw  propeller,  and 
an  impd.  application  of  the  motive 
power  to  the  propelling  of  boats  and 
steam  ships,  applicable  also  to  other 
purposes, — a  communication. — Feb- 
ruary 23rd. 

550.  Thomas  Welcome  Roys  and  Gus- 
taTus  Adolphus  Lilliendahl,  of  New 
York,  impts.  in  rocket  guns  and 
rocket  harpoons,  and  apparatus  to 
be  used  therewith  for  the  capture  of 
whales,andotherpurposes. — Feb,27th. 

598.  Sir  John  Scott  Lillie,  of  Pall  Mall, 
impts.  iu  apparatus  for  propulsion  by 
atmospheric  pressure. — March  3rd, 

720,  Jonn  Peter  Booth,  of  Cork,  imud. 
manufacture  of  trimming,  applicable 
to  the  ornamentation  or  ladies' 
dresses. — March  \4th, 

722,  Nathaniel  Neal  Solly,  of  Moseley 
Hall,  near  Wolverhampton,  impts.  in 
water  tuyeres  for  blast  furnaces, — 
partly  a  communication.  —  March 
15M. 

899.  William  Brookes,  of  Chancery- 
lane,  impd.  mode  of  rapidly  reduc- 
ing, cementing,  and  melting  iron  and 
otner  ores,  also  iron  slag  or  cinders, 
dross,  and  scales  or  crust,  to  produce 
directly  therefrom  steel,  or  malleable 
or  cast  iron, — a  communication. 

900.  Alexander  Angus  Croll,  of  Cole- 
man-street,  City,  impts.  in  the 
manufacture  of  sulphate  of  alumina. 

901.  Archibald  Turner,  of  Leicester, 
impts.  in  machinery  for  winding  yams 
or  threads  on  to  quills,  sjiools,  and 
bobbins. 

902.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impt:  in  the  construction 
of  cartridge  and  other  boxes, — ^a 
communication. 

The  above  bear  date  March  30th» 

903.  William  Milner  and  Daniel  Row- 
linson  Ratcliff,  of  Liverpool,  impts. 
in  the  fastenings  to  be  employed  in 
metallic  "safes,"  or  other  similar 
depositories. 

904.  Thomas  Cook,  of  Cohurg«road, 
Old  Kent-road,  impts.  in  the  con- 
struction  of  nfes  or   depositories 


intended  to  contain  valuable  pro* 

905.  John  Pinchbeck,  of  Reading, 
impt.  in  engines  worked  by  heated 
air  or  gases. 

906.  John Swarbrick,  David  Swarbrick, 
Benjamin  Swarbrick,  and  Ormenxl 
Swarbrick,  all    of  Baxenden,   Lan- 

.    cashire,  impts.  in  steam  boilers* 

907.  Lau|^  Bridge,  of  Accrington, 
impts.  m  looms  for  weaving. 

908.  John  Poole,  of  Riley-street,  Chel- 
sea, and  Thomas  Brown,  of  Shnib- 
land-road,  Dalston,  impts.  in  socks, 
soles,  or  feet  protectors,  to  be  used 
loose  in  boots  and  shoes,  or  affixed 
thereto. 

909.  Elias  Leak,  of  Longtun,  Stafford^' 
shire,  impd.  apparatus  for  collecting 
or  receiving  pulverized  flint  or  dust. 

910.  Henri  Adnen  Bonneville,  of  Paris, 
impts.  in  telegraphic  apparatus, —  a 
communication. 

911.  Benjamin  Greenwood,  of  Cum- 
berland-place, Westboume  -  grove 
North,  impts.  in  the  means  or  method 
of  curing  or  preventing  smoky  cliim- 
nies. 

913.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  means  of  preventing 
the  leakage  of  barrels,  and  of  ren- 
dering packages  and  fabrics  imper- 
vious to  air  and  gases^ — a  communi- 
cation. 

914.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  manufacture  of 
inkine  rulWs, — a  communication. 

915.  John  Henry  Smith,  of  Bexley 
Heath,  impd.  apparfitus  for  mount- 
ing photographs. 

916.  George  Robert  Stephenson  and 
George  Henry  Phipps,  of  Great 
George-street,  Westminster,  impts. 
in  the  constniction  of  locomotive  en- 
gines and  railway  carriages,  for  facili- 
tating their  passage  round  ciurves,— 
a  communication. 

917.  James  Bathgate,  of  Edinburgh, 
impts.  in  gas  meters,  and  in  the  ma- 
chinery or  apparatus  connected  there- 
with. 

918.  Thomas  Kemp  Mace,  of  Birming- 
ham, impts.  in  fixed  bands  or  rib 
holders  for  umbrellas  and  parasols ; 
and  which  said  band  is  also  appli- 
cable as  an  ornamental  appendage  to 
walking  sticks  and  other  purposes. 
7%e  above  bear  date  March  3lst, 
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919.  William  Maymll,  John  Knott, 
and  William  Dennii,  all  of  Motley, 
Lancashire,  imots.  in  mules  for  spin- 
ning cotton  ana  other  fibrous  sub- 
stances. 

920.  John  Drink  water,  of  Dukin  field, 
impd.  application  of  rotating  brushes, 
and  in  the  mechanism  and  apparatus 
connected  therewith. 

921.  William  Kilbey,  of  Anchor-street, 
Shoreditch,  impts.  in  the  apparatus 
used  in  the  winding  and  rewinding 
of  silk  and  other  fabrics. 

922.  Henr^  Lewii,of  Cheapside,  impts. 
in  wringing  machines;  parts  of  which 
are  applicable  to  the  construction  of 
rollers, — a  communication. 

923.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  street  rail- 
ways,— a  communication. 

924.  George  Bart,  of  Birmingham, 
impts.  in  machinery  for  ornamenting 
metal  tubes. 

925.  William  Gray,  of  Sheffield,  impU. 
in  rolling  or  forging  steel  or  wrought 
iron  in  bars  to  be  used  as  beaters  or 
beating  bars  upon  the  drum  con- 
ca?es  or  breast  plates  of  concaves  in 
thrashing  machines. 

926.  James  Kennan,  of  Dublin,  impts. 
in  machinery  or  apjparatus  for  cutting 
scrolls,  frets,  and  filigree  work. 

927.  Robert  Willacy,  of  Penwortham 
Priory,  Lancashire,  impts.  in  machi- 
nery or  apparatus  for  preparing  and 
supplying  food  for  cattle. 

928.  Alfred  William  Pearce,  of  Dundee, 
impts.  in  looms  for  weaving. 

929.  John  Cbaries  Stovin,  of  White- 
head's-grove,  Chelsea,  further  impts. 
in  the  means  of  communicating 
signals  from  passengers  in  railway 
trains  to  the  guards  and  engine 
drivers. 

930.  Paul  Haenlin,  of  Woburn-place, 
Russell-square,  impts.  in  navigable 
balloons. 

The  above  bear  date  April  Ut. 

931 .  William  Bunger,  of  Southampton- 
buildings,  impts.  in  vessels  or  appa- 
ratos  for  melting  sealing  wax,  glue, 
or  other  substances, — a  communica- 
tion. 

932.  Johannvon  der  Poppenburg,  of 
Birmingham,  impts.  in   projectiles 
and  cartridges  for  central  fire  breech- 
loading  fire-arms  and  ordnance. 
TOL.  XXII. 


933.  Thomas  Corbett  and  Robert  Har- 
rington, of  Birmingham,  impts.  in 
the  manufacture  of  letter  clips,  book 
markers,  paper  knives,  and  clips  for 
suspending  stationery,  drapery,  and 
pictures,  and  for  other  such  like 
purposes. 

934.  Richard  Robert  RichesandCharies 
James  Watts,  of  Norwich,  impts.  in 
apparatus  applicable  to  machines  for 
cutting  hay,  straw,  and  such  like 
substances. 

935.  William  Cantrill  Gollings,  of 
Clarence-road,  Kentish-town,  impts. 
in  paddle  wheels,  parts  of  which  are 
applicable    to    other    purposes. 

936.  Henry  Johnson,  of  Lineoln's-inn- 
fields,  impts.  in  the  manufacture  of 
postage  and  other  stamps, — a  com- 
munication. 

937.  Pierre  Joseph  Jamet,  of  Paris, 
impd.  safety  tackle  for  raising  and 
lowering  heavy  weights. 

939.  Alfred  Lockwood  and  Alfred 
Lockwood,  jnn.,  of  Chester,  impts. 
in  the  manufacture  of  bricks,  and  in 
the  apparatus  employed  therein. 

940.  Frederick  Brown, of  Luton,impts. 
in  kitchen  ranges. 

941.  Charles  Vero,  of  Atherstone, 
impts.  in  the  manufacture  of  felt 
hats. 

942.  Henry  Brook,  John  Eastwood, 
and  George  Brook,  all  of  II udders- 
field,  impts.  in  apparatus  applicable 
to  furnaces  for  smelting  ores  and 
melting  metals. 

The  above  bear  date  April  3rd, 

943.  Charles  Denoon  Young,  of  Perth, 
impts.  in  double-acting  lilt  and  force 
pumps. 

944.  Richard  Nabbs,  of  John-street, 
Tottenham-court-road,impts.in  locks, 
and  in  fixing  knobs  and  spindles  to 
doors  and  latches. 

945.  Juhn  Richardson  Wigham,  of 
Monkitown,  Ireland,  impts.  in  the 
means  and  a()paratus  employed  for 
illuminating  lighthouses. 

946.  George  Curr  Thompson,  of  Shef- 
field, imuts.  in  securing  the  doors  of 
safes  and  other  doors. 

947.  Henry  Jenkins,  of  Birmingham* 
impts.  in  the  fastenings  for  sleeve 
links,  solitaires,  and  other  like  ptir^ 

ries. 
Alfred  lUingworth  and  Henry  II* 
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Kngworth,  of  Bradford,  Yorkshire, 
impts.  in  prepiring  wool  and  other 
fibrous  substances,  and  in  the  appa- 
ratus employed  therein. 

949.  William  Brookes,  of  Chancery- 
lane,  impts.  in  means  or  apparatus 
for  obtaining  motive  power  by  the 
aid  of  steam,  gas,  or  other  fluids, — 
a  eommunication. 

950.  Charles  Martin,  of  Reading,impts. 
in  means  or  apparatus  for  effecting 
the  cleansing  and  polishing  of  forks. 

951.  Robert  Baynes,  of  Mansel-villas, 
Wimbledon,  impts.  in  suction  and 
force  pumps. 

952.  William  Clark,  of  Chancery-lane, 
impd.  machine  for  rounding  and 
polishing  shot,  shell,  and  other  balls 
or  spheres, — a  communication. 

953.  Joseph  Vaughan,  of  Birming- 
ham, impts.  in  steam  and  atmo- 
spheric hammers  and  presses ;  which 
impro?ements  are  also  applicable  to 
steam  engines. 

954.  William  Moody  and  William  James 
Huband,  of  Handsworth,  Stafford- 
shire, impts.  in  stringing  and  tuning 
pianofortes  and  other  stringed  musical 
instruments. 

955.  William  Edward  Newton,  of 
Chancery-lane,  impd.  apparatus  for 
expressing  liquids  from  pulpy  and 
semifluid  substances, — a  communi- 
cation. 

956.  William  Bulstrode,  of  Cookham 
Dean,  Berkshire,  impd.  apparatus  ap- 
plicable to  stenm  cultivation. 

957*  John  Player,  of  Stockton-on- 
Tces,  impts.  in  the  manufacture  of 
balls,  blooms,  or  slabs  of  malleable 
iron  or  steel. 

953.  George  Tomlinson  Bousfield,  of 
Loughborough-park,  Brixton,  impts. 
in  separating  fibre  from  vegetable 
materials  containing  the  same, — a 
communication. 

The  above  bear  date  April  4th. 

960.  Adam  Millar,  of  Grove-street, 
Camden  Town,  impts.  in  certain 
electric  telegraphs,  part  of  which 
invention  is  applicable  to  other 
purposes. 

961.  Robert  Stanley,  of  Manchester, 
impd.  hat  ventilator. 

96*2.  John  Gay  Newton  AUeyne.  of 
Alfreton,  Derbyshire,  impts.  in  trac- 
tion engines. 


963.  Henry  Simon,  of  Manehester, 
impd.  apparatus  for  separating  or 
sorting  and  washing  ores,  minerals, 
coal,  emery,  and  other  subatanees  in 
a  granular  or  pulverulent  state,— a 
communicatioa. 

965.  Benjamin  Johnson,  of  Chnrcii- 
ttreet,  Camberwell-green,  impts.  in 
pianofortes. 

966.  William  Teall,  Louis  Lepaige,  and 
Edward  Thorahill  Simpson,  of  Wake- 
field, Yorkshire,  impts.  in  the  manu- 
facture of  lubricating  oil  and  grease, 
— a  communication. 

968.  George  Walter  Dyson,  of  Tinsley, 
Yorkshire,  impd.  rabble  or  bar  used 
in  puddling  iron. 

969.  Charles  William  Lancaster,  of 
New  Bond-street,  impts.  in  fire-arms, 
and  in  apparatus  for  extracting  car- 
tridges ana  cartridge  eases  therefrom. 

970.  Edward  Ritherdon,  of  Fenchurch- 
street,  impts.  in  protecting  iron  ships 
and  other  submerged  structures  from 
oxidation  and  corrosion. 

971.  Frederic  Rainford  Ensor,  of  Not- 
tingham, impts.  in  the  manufacture 
of  lace  in  twist  lace  machines. 

972.  Charles  Esplin,  of  Tyer-street, 
Lambeth,  impts.  in  apparatus  for  re- 
gulating the  supply  of  gas. 

The  above  bear  date  April  5th, 

973.  Robert  Maynnrd,  of  Whittlesford, 
impts.  in  machinery  for  cutting  the 
human  hair ;  the  same  being  applic- 
able for  shearing  horses. 

974.  John  Brown,  of  Bolton,  impts.  in, 
or  applicable  to,  boilers  furnished 
with  pipes  for  the  circulation  of  water 
for  domestic  purposes. 

975.  John  Samuel  Watson  and  Albert 
Horwood,  of  King  William-street, 
London-bridge,  impts.  in  conducting 
electricity  for  communicating  or 
transmitting  signals  and  alarms  in 
the  event  of  burglary,  fire,  railway 
accidents,  and  other  purposes. 

976.  Edwin  Henry  Newby,  of  Cheap- 
side,  impd.  mode  of  pointing  or 
tapering  the  ends  of  metallic  rods 
or  wires ;  applicable  to  the  manufac- 
ture of  pins,  needles,  and  other  ar- 
ticles where  points  or  tapered  ends 
are  required, — a  communication. 

977.  Charles  Horton  Williams,  of  Bir- 
mingham, impts.  in  the  manufacture 
of  cornice  pole  and  other  rings. 
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97s,  John  Badger, of  Worcester,  impts. 
in  the  manufacture  of  harrows,  culti- 
vaton,  and  other  similar  Agricultural 
implemeuts. 

97^>  Martiu  Diosy.of Fenchurch-strect, 
impd.  material  to  be  used  in  combi- 
nation with,  or  as  a  substitute  for, 
coflfee, — a  communication. 

980.  George  Davics,  of  Serle-street, 
Liucoln's-inu,  impts.  iu  the  means 
of,  and  apparatus  for,  increasing  the 
illuminating  power  of  hydrocarbon 
oils  and  gases, — a  communication. 

SWl.  John  ilenry  Johnson,  of  Lin- 
colnVinn-fields,  impts.  in  machinery 
or  apparatus  for  drilling  or  boring 
rocks  and  other  hard  substances  m 
tunnelling,  mining,  and  other  like 
operations,  parts  of  which  iinjits.  are 
also  applicable  to  the  ventilating  of 
the  workings  in  mines  and  similar 
places, — a  communication. 

98'i.  James  Grafton  Jones,  of  Blaina 
Iron  Works,  near  Ncwp«irt,  impts. 
in  apparatus  employed  to  actuate 
the  valves  of  engines  worked  by 
steam,  air,  or  other  fluid. 

98.3.  Joshua  Ellis,  of  Dewsbury,  York- 
shire, and  Charles  Walker  and 
William  Preston,  of  Batley  Carr, 
Yorkshire,  imjits.  in  machinery  for 
carding  wool  or  other  fibrous  sub- 
aubstances. 

984.  William  Bartram  Richards,  of 
New  York,  U.S.A.,  impd,  mode  of 
preventing  corrosion  or  staining  of 
the  surface  of  glass. 

985.  Richard  Garrett,  jun.,  of  Leiston 
Works,  Saxmundham,  impd.  appa- 
ratus for  reducing  wheat  and  other 
atraw. 

986.  Pierre  Hugon,  of  Paris,  impts.  in 
gas  engines. 

The  above  bear  date  April  6th, 

987.  Andrew  Muir,  of  Hancbester, 
impts.  in  breech-loading  fire-arms. 

988.  George  Ryddl,  of  Dewsbury, 
impts.  in  steam  boilers,  steam  boiler 
tubes,  sides  of  steam  boilers,  flues, 
and  furnaces. 

989.  Edward  Welch,  of  Vimiera-placc, 
South  Lambeth,  impts.  iu  fireplaces 
and  flues,  and  apparatus  conuected 
therewith . 

990.  James  Thompson,  of  Blackburn, 
impts.  in  machinery  or  apparatus  to 


be  employed  in  preparing  cotton  and 
other  fibrjus  substances  for  spinning. 

991.  Sumuel  Smith  and  John  Wi Ilium 
Jacks jn,  of  Keighley,  Yorkslnre, 
impts.  ill  governors  or  regulators  for 
steam  or  other  motive  power  engines. 

992.  Thomas  Wilkes,  of  Birmingham, 
impts.  in  machinery  for  the  manu- 
facture of  railway  bolts  and  spikes, 
and  other  like  articles. 

993.  Thomas  White,  of  Birmingham, 
impts.  in  the  m.mufacture  of  the 
handles  of  nut  crackers,  lobster 
crackers,  and  grape  scissors ;  which 
said  impts.  are  also  applicable  to  the 
manufacture  of  the  handles  of  knives, 
spoons,  and  other  articles. 

994.  James  Brown,  of  Aldgate,  impd. 
nail. 

995.  ilenry  Edmonds,  of  Gosport, 
impts.  ill  apparatus  for  lighting  and 
ventilating  ships,  part  of  which  is  also 
applicable  for  producing  fresh  water 
at  sea. 

996.  William  Gray,  Edward  Gray,  and 
John  Gray,  all  of  Shetiield,  impts.  in 
the  manufacture  of  plou^^^h  shares, 
socks  or  pouits  for  ploughs,  culti- 
vators, or  scurri furrows,  and  other 
implements  used  in  the  cultivation  of 
the  land  where  these  points  are  used 
or  required. 

997.  William  Jackson,  of  Glasgow, 
impts.  in  the  method  of  mixing  gases 
and  vapour,  and  in  the  machinery  or 
apparatus  connected  therewith. 

998.  Moses  Savery  Maynanl,  of  Pres* 
ton,  impts.  in  machinery  for  preparing 
cotton  and  other  fibrous  auostancea. 

999.  Nathan  Gold  Kimberley,  of  Bir- 
mingham,  impta.  in  locka. 

1000.  Thomas  Skidmore,  of  Wolver- 
hampton, impts.  in  the  construc- 
tion of  safea  or  receptacles  for  se- 
curing and  protecting  valuable  pro- 
perty. 

lOOL.  Michael  Henry,  of  Fleet-street, 
impts.  in  the  mode  of,  and  apparatus 
for,  purifying  amoke ;  which  impts. 
are  also  applicable  to  other  purposes 
in  which  gas  or  vapour  is  to  be 
aeparated  from  substances  combined 
therewith,  or  held  in  suspension 
therein, — a  communication. 

The  above  bear  date  April  7th, 

1003.  Ilenry  Joseph  Simlick,  of  Bow, 
impts.  iu  mechanism  applicable  to 
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frame-fiUiQg  machines  for  woodeD 
matchei,  Teatas,  and  Tetumna. 

1004.  Alfred  Homfray,  of  Halesowen, 
Worcestershire,  impts.  in  the  mode 
of  making  or  forming  the  links  of 
iron  or  steel  chains  and  chain  cahles, 
and  for  machinery  to  he  used  therein. 

1005.  William  Weatherle]^,  of  Char- 
tham,  Kent,  impts.  in  sizing  paper, 
and  in  the  machinery  employed 
therein. 

1006.  James  I^herwood,  of  Hasltngden, 
Lancashire,  impts.  in  dyeing  or 
printing  upon  the  fabric  known  as 
••sailcloth." 

1007.  George  Davies,  of  Serle-street, 
impts.  in  buttons,  and  in  devices  for 
securing  the  same  to  fabrics,-^a  com- 
munication. 

1008.  George  Daries,  of  Serle-street, 
impd.  composition  for  preventing  the 
fouling  of  ships  and  other  vessels, — 
a  communication. 

1009.  Victor  Albert  Prout,  of  Manor 
House,  East  Moulsey,  Surrey,  impts. 
in  photographic  cameras. 

1010.  Joseph  Debnam,  of  Tufinell- 
plaoe,  Essex-road,  Islington,  impts. 
in  the  means  of  ornamenting  linen 
cuffs  and  collars. 

101 1 .  Andrew  George  Hunter,  of  Rock- 
cliff  Hall,  near  Flint,  impts.  in  the 
manufacture  of  soda  and  potash. 

1012.  Siegmund  Moore,  of  Liverpool* 
atreet,City ,  im  pts.  in  electro-  magnetic 
engines. 

1013.  Thomas  Tnrton,  of  Sheffield, 
impts.  in  machinery  for  cutting  files. 

1014.  Jean  Baptist   Hausman,  of  St. 
.  Pancras,  impd.  apparatus  for  sup* 

ptorting  and  steadying  the  arm  in 
rifle  shooting. 

1015.  JosephWbite,  of  Lambethj  impd. 
hand-drilling  machine. 

The  above  bear  date  AprU  8M. 

1016.  Allan  Stewart,  of  Talbot-terrace, 
Westbourne-park,  impd.  abdominal 
and  scrotal  bandage. 

1017.  Charles  Francois  Gheerbrant,  of 
Rosi^res,  France,  impd.  mode  of,  and 
apparatus  for,  deepening  the  bottom 
or  bed  of  rivers,  canals,  harbours,  or 
other  similar  places. 

1018.  Richard  Archibald  Brooman,  of 
Fleet-street, impd.  method  of  forming 
tapered  rods  and  bits, — a  communi- 
cation. 


1019.  Robert  Pergnsson,  of  Davy* 
bulme,  and  Walter  Ralston,  of  Man- 
chester, impts.  in  machinery  for 
finishing  yarns  or  threads. 

1020.  William  Brooks,  of  Bristol.  impU. 
in  heating  files  and  file  blanks. 

1021 .  George  Voigt,  of  Aldersfaot, impd. 
mechaniod  arrangements  for  stop- 
ping or  retarding  railway  carriages, 
waggons,  and  trucks. 

The  above  bear  date  AprU  lOM. 

1022.  James  John  Myers,  of  Sonth* 
ampton,  impd.  compensating  wheel 
to  be  use<l  with  locomotives,  carriages, 
and  other  vehicles  on  railway  and 
tram  roads,  in  conjunction  with  or 
without  the  wheels  now  used,  in 
order  to  obtain  at  curves  and  other 
parts  of  the  road  a  rolling  insteail 
of  a  sledging  motion,  now  effected 
by  wheels  in  present  use,  on  railway 
and  other  tram  roails. 

1023.  Charles  Vaughan,  of  Birming- 
ham, impts.  in  the  manufacture  of 
iron  and  steel. 

1024.  Stephen  Wright,  of  Stnethwick, 
impts.  in  carriage  and  other  wheels, 
and  in  connecting  or  fixing  the  said 
wheels  to  their  axle-boaes. 

1025.  William  Clark,  of  Chancery- 
lane,  impts.  in  horse-shoes, — a  com- 
munication. 

1026.  David  Payne,  of  Otley,  York- 
shire, impts.  in  printing  machinery. 

1027.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  apparatus  for 
storing  petroleum  and  other  inflam- 
mable liquids  of  less  specific  gravity 
than  water, — a  communication. 

1028.  Richard  Archibald  Brooman,  of 
Fleet-street,  method  of  applying 
suction  and  Idast,  and  the  apparatus 
employed  thereon,— acommunication. 

1029.  John  Henry  Johnson,  of  Lin- 
coln's-inn-fields,  impts.  in  steam 
generators,  applicable  also  to  con- 
densers or  coolers, — a  communica- 
tion. 

1030.  John  Henry  Johnson,  of  Lin- 
coln Vinn-fields,  impts.  in  the  means 
for  communicating  between  the  pas- 
sengers and  guardS  of  railway  trains, 
or  between  two  or  more  different 
situation8,~a  communication. 

1031.  William£dwardNewton,of  Chan- 
cery-lane, impts.  in  the  construction 
of  submarine  telegraph  cables,  and 
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in  the  mode  of  submergiDg  or  laying 
.  them  in  the  water, — a  communica- 
tion. 

1032.  Archibald  Turner,  of  Leicester, 
impts.  in  iooms  for  weaving. 

1033.  Lawrence  Bamett  Phillips,  of 
Hunter-street,  Brunswick-square, 
impts.  in  watches. 

1034.  Benjamin  William  Leslie  Nicoll, 
of  Oxford-street,  impd.  flexible  spring 
waist  for  boots  and  shoes. 

1035.  Josiah  Dudley,  of  Coventry, 
impts.  in  couplings  for  railway  car- 
riages, waggons,  trucks,  and  other 
vehicles. 

The  above  bear  date  April  1  Ith, 

1038.  John  Haworth,  of  Mode  Wheel 
House,  Manchester,  impd.  applica- 
tion of  rotating  brusiies  to  the 
grooming  or  cleaning  of  horses  and 
other  quadrupeds. 

1039.  Henry  Bridson,  of  Bolton,  impts. 
in  damps  for  stretching  frames  and 
other  purposes. 

1041.  Freilcric  Pclham  Warren,  of 
Southsea,  impd.  cooking  utensil. 

1042.  Henry  Sikes,  of  Rushfield,  near 
Almondbury,  Yorkshire,  and  George 
Jarmain,  of  Huddersfield,  impts.  in 
treating  wool,  in  order  to  cleanse  it 
from  burrs,  seeds,  and  other  foreign 
matters. 

1043.  John  Walker,  of  Birmingham, 
impts.  in  door  locks  and  latches. 

1045.  John  Matthias  Hart,  of  Cheap- 
side,  impts.  in  bolting  and  locking 
arrangements  for  safe  and  other 
doors. 

1046.  Thomas  Jefferson  Mayall,  of 
Roxbury,  Massachusetts,  U.  S.  A., 
impts.  in  fire-arms,  and  in  cartridges 
to  be  used  therewith,  and  with  other 
flre-anns. 

1047.  Frederick  Bapty  and  Edward 
Brjrdges  Sayers,  of  Dublin,  impd. 
guide,  applicable  to  sewins  machines. 

1048.  George  Jackson,  of  Westhorpe, 
Bucks,  impts.  in  rests  or  supports  for 
cues  or  other  similar  instruments 
used  for  billiards  or  other  similar 
games. 

1049.  John  Solomon  Bickford,  of  Cam- 
borne, Cornwall,  the  manufacture  of 
an  improved  safety  fuse. 

1050.  William  Edward  Newton,  of 
Chancery -laoe,    impts.    in    elastic 


binders  for  boots  and  shoes, — a  com- 
munication. 

1051 .  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, im|)d.  construction  of 
Giffard's  injector,— a  communica- 
tion. 

1052.  Henry  Leonbardt,  of  St.  Gall, 
Switzerland,  a  motive -power  engine. 

The  abwe  bear  date  April  12M. 

1053.  Geor^  Rosselet,  of  Paris,  method 
of  obtaining  and  applying  water  as  a 
motive  power  for  propelling  ships, 
boats,  and  other  vessels. 

1054.  George  Mouutford,of  Grasscroft, 
Yorkshire,  impd.  metallic  preparation 
or  composition  for  cleaning,  sharpen- 
ing, burnishing,  and  grindmg  articles 
of  cutlery,  edee  tools,  or  cutting  in- 
struments, and  for  grinding  the  cards 
or  rollers  of  carding  engines  and  the 
surfaces  of  cylinders,  and  covering 
rollers  for  various  kinds  of  woollen 
and  cotton  machinery. 

1055.  Albert  Westhead,  of  St.  Mary 
Axe,  City,  impts.  in  apparatus  for  sig- 
nalling on  railway  trains. 

1056.  John  Chubb,  of  St.  Paul's 
Churchyard,  and  Robert  Goater,  of 
Wood-street,  King-square,  impts.  in 
iron  safes  and  strong  rooms. 

1057.  William  Speakman  Tates,  of 
Leeds,  impts.  in  machinery  for  folding 
fabrics  for  pressing. 

1058.  Charles  Forster  Cotterill,  of  Can- 
nock, Staffordshire,  impts.  in  pipes 
for  conveying  water  ancl  gas,  and  for 
other  like  purposes ;  and  a  new  or 
improved  composition  for  joining  the 
said  pipes  and  other  similar  pipes. 

1059.  Seth  Dawson,  of  Spnngfield, 
John  Burgess,  of  Saddleworth,  both 
in  Yorkshire,  and  John  Wilson,  of 
Mossley,  Lancashire,  impts.  in  me- 
tallic pistons. 

1060.  James  Rippon,  of  Sheffield,  impts. 
in  apparatus  tor  lubricating  spindles, 
shafts,  or  other  frictional  surfaces, — 
a  communication. 

1061.  Christopher  Turner,  of  Bingley, 
Yorkshire,  and  Thomas  Room,  of 
Burnley,  Lancashire,  impts.  in  looms 
for  weaving. 

1062.  Richard  Archibald  Brooman,  of 
Fleet- street,  impts.  in  apparatus  for 
feeding  boilers,  raising  water,  and 
propelling  vessels,— acommunication . 

1063.  Thomas  Bennett, of  Birmingham, 
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iiiipts.  ia  the  manufacture  of  hoop  or 
narrow  strip  iron. 

1064.  William  Beardmore.of  Parkhcad, 
Lanark,  N.B.,  impts.  in  the  arrange- 
ment of  furnaces  used  for  puddling 
and  re-heating  iron,  the  generation 
of  steam,  and  other  similar  purposes. 

The  above  bear  date  April  \3th. 

1065.  John  McDowall,  of  Johnstone, 
Renfrew,  N.B.,  impts.  in  apparatus 
for  shaping  corks* 

1066.  John  Minton  Courtauld,  of 
Docking,  £ssex,  impd.  safety  appa- 
ratus for  steam  hoilers. 

1068.  \yilliam  Clark,  of  Chancery- 
lane,  impts.  in  the  manufacture  of  a 
compound  or  material  to  be  used  as 
a  substitute  for  ludia-rubber, — a 
communication. 

1069.  Thomas  Edward  Harding,  of 
Circus-8treet,Marylebone-road,impd. 
table  and  support  for  invalids. 

The  above  bear  date  April  15/ A. 

1070.  Mark  Smith,  of  Heywood,  Lan- 
cashire, impts.  in  looms  for  weaving. 

1071.  Alexander  Henry,  of  Edinburgh, 
impts.  in  breech-louding  fire-arms. 

1072.  Thomas  Newbigging  and  Alex- 
ander HindlCy  of  Bacup,  impts.  in 
wet  gas  meters. 

1073.  James  John  Matthewson,  of 
Claremont-place,  Rotherhithe,  and 
Heinrich  Ix)ui8  Rudolph  Schlee,  of 
Victoria-villas,  Penge,  impts.  in 
rotatory  aerial  swings. 

1074.  Louis  de  St.  C^ran,  of  Paris, 
impts.  in  gas  ammoniacal  engines. 

1075.  Edward  Morgan  and  George 
Henry  Morgan,  of  Grand  Junction- 
terrace,  Edgware-road,  impts.  in 
apparatus  for  covering  railway  trucks, 
or  vans,  and  other  carriages. 

10/6.  Joseph  Dougan,  of  Coed  Talon, 
near  Mold,  North  Wales,  impts.  in 
apparatus  for  distilling  hydrocarbons 
from  coals,  schists,  and  other  minerals. 

1077.  Albert  Ward  Hale,  of  New  York, 
im))ts.  in  machines  for  cutting  or 
mincing  meat,  suet,  and  other  sub- 
stances. 

1078.  George  William  Garrood,  of 
Woolmore-street,  Mile-End,  impts. 
in  tbe  means  of  communicating  and 
signalling  between  the  passengers, 
guards,  and  drivers  of  railway  trains. 

The  above  bear  date  April  17M.J 


1079.  Frederick  Collier  Bakewell,  of 
Haverstock  -  terrace,  Uam|>steafl, 
impts.  in  cushions  for  steam  cylin- 
ders,— a  commifnication. 

1080.  John  Crosbie  Aitken  Henderson, 
ofCompton-8treet,ClerkeaweIl,impd. 
manufacture  of  ladies'  skirts. 

1081.  John  Jones  Jenkins,  of  Swansea, 
impts.  in  the  manufacture  of  tin  and 
terne  plates. 

1082.  John  Todd,  of  Greenwich,  impd. 
machine  for  straightening,  beudmg, 
curving,  and  circling  beams,  bars, 
and  plates  of  iron  or  other  metals. 

1083.  William  Bedder,ofSaltasli, Corn- 
wall, impts.  in  the  construction  of 
ships  or  vessels,  or  cars  to  float  on 
water. 

1084.  Thomas  Whitehead  and  Nicholas 
Nussey,  of  Holbeck,  Leeds,  impts. 
in  machinery  for  combing,  preparing, 
and  drawing  wool  or  other  fibrous 
material. 

The  above  bear  date  April  18/ A. 

1085.  Joseph  Gardner,  Richard  Lee,  and 
George  Henry  Wain,of  Liverpool, and 
Samuel  Hargrove,  Charles  Hargrove, 
and  Samuel  Hargrove,  jun.,  of  Bir- 
mingham, impts.  m  the  manufacture 
of  malleable  iron  sheaves  and  bushes 
fur  pulley  blocks. 

1086.  James  Edward  Hyde  Andrew,  of 
Audenshaw,  impts.  in  looms  for 
weaving. 

1087.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  machinery  for 
the  manufacture  of  lace,— a  commu- 
nication. 

1088.  Ralph  Augustine  Jones  and 
Joseph  Hedges,  of  Aylesbury,  impts. 
in,  and  apparatus  for,  communica- 
ting intelligence  by  means  of  elec- 
tricity. 

1089.  John  Merritt,  of  Brooklyn.  New 
York,  impts.  in  inkstands, — a  com- 
munication. 

1090.  William  Riddell,  of  Crosby  Hall 
Chambers,  Bishopsgate-street,  impts, 
in  the  means  of  covering  railway 
trucks,  vans,  and  other  carriages. 

1091.  Fredric  William  Gilbert,  of  Shef- 
field, impts.  in  'pulleys'  used  by 
brewers  and  others  for  lifting  and 
lowering  weights  into  and  out  of 
carts,  waggons,  or  trucks. 

1092.  George  Tomlinson  Bousfield,  of 
Loughborough-pnrk,  Brixton,  impts. 
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in  breech-loadiDg  fire-arms,— a  com- 
munication. 
1093.  MauriceVogKof  Sambrook-court, 
Basinghall-street»  impts.  in  ma- 
chinery for  catting  and  dressing 
stones  and  other  hard  substances, — 
a  communication. 

The  above  bear  date  April  19M. 

1096.  Henry  Kindon  Taylor,  of  Kinfj- 
street,  Coveut-garden,  impts.  in  indi- 
cators and  fastenings  for  water  closets, 
and  other  purposes. 

1097.  David  Hancock,  of  High  Wy- 
combe,  Bucks,  and  Thomas  Evans, 
of  Eastcheap,  impts.  in  apparatus 
for  communicating  and  signalling 
between  passengers,  guards,  and 
drivers  of  railway  trains  by  day  or 
by  night. 

1098.  Ernest  Smith  and  Christian  Sie- 
bert,  of  Glasgow,  impts.  in  obtaining 
violet  coloring  matters. 

)099.  MeguerditchHoussepain,of Man- 
chester, impts.  in  pumps, — a  com- 
munication. 

1100.  Thomas  Hampton  and  James 
Abbott,  of  Sheffield,  impts.  in  casting 
and  working  so-called  'Bessemer" 
steel  ingots. 

1 1 01 .  William  Clark,of  Chancery-lane, 
impts.  in  taps  or  stop-cocks,  —  a 
communication. 

1102.  Frederick  Augustus  Abel,  of  the 
Royal  Arsenal,  Woolwich,  impts.  in 
the  preparation  and  treatment  of  gun 
cotton. 

1103.  William  Hale,  of  John-street, 
Adeh)hi,  impts.  in  rockets. 

1 104.  David  Greig,  of  Leeds,  impts.  in 
machinery  for  cultivating  land, — 
partlva  communication. 

1105.  William  Beaven,of  Dilton  Farm, 
Westbury,  impts.  in  apparatus  for 
screening,  sifting,  or  riddling  com, 
grain,  and  seed. 

1106.  William  Robinson,  of  Watling- 
street,  London,  impts.  in  jncks  used 
when  roasting  and  baking. 

1 107.  Henry  Caudwell,  of  Shillingford, 
Oxfordshire,  impts.  in  the  construc- 
tion of  ships  of  war  and  floating 
batteries;  parts  of  which  improve- 
ments are  applicable  to  land  fortifi- 
cations. 

1 108.  John  Yeldham  Betts,  of  Coventry, 
impts.  in  the  bakingof  bread,  biscuits, 
and  other  farinaceou!^  articles. 


1 109.  Francis  Wise,  of  Chandos-cham- 
bcrs,  Adelphi,  impts.  in  gas  regu- 
Utors  and  valves  for  the  same, —  a 
communication. 

The  above  bear  date  April  20/A. 

1110.  Thomas  Greaves  and  John  Skir- 
row  Wright,  of  Birmingham,  impt?. 
in   the    manufacture  of  buttons. 

nil.  David  Simson  Buchanan, of  Li- 
verpool, impts.  in  protecting  letters, 
numerals,  and  ornamental  designs 
on  giflss. 

1112.  Edward  Thomas  Hughes,  of 
Chancery-lane,  impd.  packing  for 
steam  cylinders,  stuffing  boxes,  and 
closed  vessels,  containing  water,  air,  or 
gases,  and  for  other  similar  purposes, 
— a  commmication. 

1114.  William  Day,  of  Burton  Latimer, 
near  Wellingboroua;h,impts.  in  wheels, 
and  the  manner  of  applying  the  same 
to  railway  carriages  for  passengers 
and  goods  traffic,  as  also  the  leading 
wheels  for  locomotives. 

1115.  Abraham  Cohn  Herrmann,  of 
Berlin,  impd.  balance  with  index  for 
weighing  railway  passengers' luggage. 

1117.  William  Scarratt  and  William 
Dean,  of  Longton,  impts.  in  taking 
impressions  from  the  grain  of  wood, 
and  in  transferring  the  same  on  to 
various  surfaces. 

1119.  George  Whillock,  of  Birming- 
ham, impts.  in  oiling  cans. 

1 1 20.  Henry  Edward  Newton,  of  Chan- 
cery-lane, impts.  in  invalid  carriages, 
—a  communication. 

1121.  George  Betjemann,  George  Wil- 
linmBetjemann,  andJohn  Betjemann, 
of  Pentonville,  impts.  in  cases  or 
receptacles  for  matches,  stamps,  cards, 
and  other  articles. 

1 1 22.  Richard  Canham,  of  Clerken well , 
impts.  in  machinery  for  moulding  and 
making  cores  for  moulding  or  casting 
metals. 

1123.  Collinson  Hall,  of  Navestock, 
Essex,  impts.  in  engines,  machinery, 
and  implements  employed  in  plough- 
ing ana  tilling  land. 

The  above  bear  date  April  2\st, 

1124.  Ormrod  Coffeen  Evans,  of  Bir- 
mingharo,impts.in  digging  machinery. 

1125.  Edward  Lord,  of  Todmorden, 
impts.   in   machinery  for  preparing 
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and  spinning  cotton  and  other  fibrous 
substances. 

1126.  Emile  Stanislas  Beaux  and  Ed- 
ward  Pannifcx,  of  Paris,  process  of 
tanning  leather  and  other  skins. 

1127.  Joshua  Henry  Wilson,  of  Corn- 
holme  Mill,  near  ^odmorden,  impts. 
in  spools  or  bobbins  to  be  used  in 
certain  frames  for  preparing  fibrous 
materials  for  spinning. 

1129.  Charles  James  Keenan  and  John 
AlexanderKeeoan.of  Puteaux,France, 
impts.  in  the  manufacture  of  articles 
of  lace  or  net  fabric. 

1130.  Alfred  Grainger,  of  Hall-piece, 
Kennington,  and  Charles  Mitchel 
Girdler,  of  Saville-row,  Walworth- 
road,  impts.  in  the  manufacture  and 
application  of  devices  and  represen- 
eattons  to  tombstones,  and  in  other 
public  or  exposed  situations,  for 
various  purposes. 

1131.  William  Biinger,  of  Southamp- 
ton*buildings,  impts.  in  the  construc- 
tion of  the  permanent  way  of  rail- 
ways,— a  communication. 

1132.  George  Haseltine,  of  Southamp- 
ton-buildings, impd.  implement  for 
removing  corks  from  the  interior  of 
bottles  and  other  vessels,— a  com- 
munication. 

1 133.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  fitting  of 
surface  condenser  tubes,  and  in  the 
tools  to  be  used  therein ;  and  in  the 
means  of  retarding  corrosion  in  steam 
boilers,  a  communication. 

1134.  James  Howard  and  Edward 
Tenny  Bousfield,  of  Bedford,  impU. 
in  motive  power  macliineir  for  culti- 
vating land;  part  of  which  impts.  is 
also  applicable  to  driving  machinery 
generally. 

The  above  bear  date  April  22nd, 

1135.  Welbura  Williamson,  of  High 
Holbom,  impts.  in  constructing  port- 
able hot  rooms  or  chambers  for  drying 
cloths  and  other  articles. 

1136.  Peter  Armand  le  Comte  de  Fon- 
tainemoreau,  of  Paris,  impts.  in 
breech-loading  fire-arms, — a  commu- 
nication. 

1138.  Richard  Henry  Dart,  of  Black- 
man-street.  Borough,  impts.  in  paddlo 
wheel  propellers,  adapted  for  pro- 
pelling vessels  in  water. 

1139.  Henry  Charles  Butcher,  of  Wel- 


lington-street, Strand,  impd.  cigar 
cutter. 
1 140.  William  Edward  Gedge.  of  Wei- 
lington-street,  impd.  apparatus  for 
administering  nourishment  to  the 
sick  or  infirm,— a  communication. 

1142.  Charies  Eastwood,  of  Ravens- 
thorpe,  Yorkshire,  and  George  Esst- 
wood,  of  Honley,  near  Huddersfield, 
impts.  in  self-acting  temples  for  looms. 

1143.  John  Joseph  Parkes,  of  London- 
street,  Paddington,  impts.  in  appa- 
ratus for  making  commnnications 
from  one  part  of  a  building  to  another. 

1 144.  Willkm  Clark,  of  Chancery-lane, 
impts.  in  washing  or  steeping  snd 
bleaching  textile  or  fibrous  materials, 
— a  communication. 

1 146.  Aaron  Atkins, of  Tumham  Green, 
impd.  shoe  or  sandal  for  facilitating 
the  art  of  swimming. 

1146.  John  Frederik  Christian  Carle, 
of  Hamburg,  impts.  in  breech-loading 
needle  guns,  for  military  and  other 
purposes, 

1147.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  penholden 
or  cases,— a  communication. 

The  above  hear  date  April  2Ath, 

1149.  Nicholas  Sibly,  of  St.  Laurence, 
near  Bodmin,  impd.  apparatus  for 
pouring  and  decanting  liquids. 

1 1 50.  Thomas  Walker,  of  Birmingham, 
impts.  in  means  or  apparatus  for 
measuring  the  fiow  or  passage  of 
liouids ;  which  impts.  are  also  appli- 
ciu>le  in  obtaining  motive  power. 

1151.  GeorgjB  Davies.  of  Serle-street, 
Lincoln's-inn,  impd.  apparatus  for 
securing  buttons  to  fabrics, — a  com- 
munication. 

1152.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  smoke-con- 
suming furnaces,— a  communicatwn. 

1153.  John  NurthaU  Brown,  of  Handt- 
worth,  and  Thomas  Deykin  Clare,  of 
Birmingham,  impts.  in  the  manufac- 
ture of  iron,  and  in  preparing  fuel  to 
be  used  in  the  manufiuture  sod 
melting  of  iron. 

1154.  John  Nurthall  Brown,  of  Hands, 
worth,  and  Thomas  Deykin  Clsre,of 
Birmingham,  impts.  in  paints  or  com- 
positions for  coating  and  preserving 
metallic  and  other  substances  from 
oxidation  and  decay. 

1155.  John   Wilkinson,  the  younger, 
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of  HuiMlet,  Yorkshire,  impd.  metna 
or  apparatus  for  printing  felts,  floor- 
cloths, carpets,  and  woven  fabrics. 
1166.  Claude  Jacquelin,  jun.,  of  Paris, 
impd.  means  or  apparatus  for  gaining 
or  acauiring  motive  power. 

1157.  William  Eider,  of  Dundee,  impts. 
IB  steering  ships  or  vessels,  and  in  the 
machineiy  or  apparatus  connected 
therewith. 

1158.  John  Townsend  Bncknill,  of 
Chatham,  impts.  in  the  construction 
of  railway  rails  and  wheels. 

1169.  John  Collins  Wickham,  of  Ar- 
magh-road.  North  Bow,  and  Auguste 
Edward  Deiss,  of  Bow-bridge,  impts. 
in  the  mannfiieture  of  waterproof 
fiibrics,  and  in  apparatus  to  be  em- 
ployed therein. 

IIGO.  William  Ozley,  of  Manchester, 
impts.  applicable  to  rollers  of  ma- 
chineiy for  preparing  and  spinning 
fibrous  substances;  which  impts. 
•re  also  applicable  to  other  rollers 
which  are  pressed  towards  each 
other. 

1161.  William  Clark,  of  Chaneery-lane, 
impts.  in  the  manufacture  of  soluble 
and  assimilable  superphosphates  of 
lime,  by  the  application  of  phosphoric 
add  and  acid  phosphates,— a  com- 
munication. 

1162.  William  Husband,  of  Hayle, 
Cornwall,  impts.  in  securing  or 
fastening  wooden  planking  to  iron 
frames  in  ships  or  vessels,  and  also 
to  the  outside  of  iron  ships. 

7%€  above  bear  date  April  25th. 

1164.  Thomas  Dixon  Whitehead,  of 
Birmingham,  impts.  in  fire  escapes 
and  portable  ladders. 

1165.  Charles  William  Heaven,  of  Bir- 
mingham, impd.  fastening  for  fasten- 
ing articles  of  dress ;  which  said  fast- 
ening is  also  applicable  to  the  joining 
of  belts  and  bands,  and  to  other  like 
purposes. 

1166.  John  Fairweather  and  William 
Fairweather,  of  Manchester,  impts. 
in  sewing  machines. 

1167.  George  Mumby.  of  Wareham- 
street,  Hoxton,  impts.  in  machinery 
for  sewing  and  embroidering. 

1168.  Francois  Dominique  Pierre 
Jacques  Cabasson,  of  Paris,  impts.  in 
apparatus  for  disintegrating  vege- 
table and  animal  substances. 

VOL.   XZII. 


1169.  Kehard  Archibald  Brooman,  of 
Fleet- street,  impd.  method  of  con- 
ditioning or  preparing  fibres,  threads, 
and  fabncs,  ana  apparatus  to  be  em- 
ployed therein,— a  communication. 

1 1  /  0.  John  Cunningham,  of  Liverpool, 
impts.  in  the  construction  of  fire- 
proof buildings. 

1171.  John  Alexander  Rowland,  of 
Hampton  Wick,  impts.  in  photogra- 
phic cameras. 

11/2.  James  Dodge,  of  Manchester, 
impts.  in  file-cutting  machines. 

1173.  George  Tomlinson  Bousfield,  of 
Lougiborough-park,  the  manufac- 
ture of  a  new  resmous  gum  or  balsam, 
—a  communication. 

1174.  WilIiamHenrySmith,ofSt.AnnV 
gardens,  Haverstock-hill,  impts.  in 
photographing  upon  wood,  and  in 
the  preparation  or  wood,  canvas,  silk, 
glass,  and  other  substances,  for  the 
purpose  of  receiving  and  retaining 
impressions. 

The  above  bear  dale  April  26M. 

1175.  Joseph  Wilson  Lowther,  of  Man- 
chester, impts.  in  apparatus  for  lubri- 
cating frictional  surfaces,  and  in  the ' 
lubricant  to  be  employed  therewith. 

1176.  Joseph  Tangle,  of  Birmingham, 
impts.  in  hydraulic  pullinj^  jaclu. 

1177.  James  Carr,  of  Birmingham, 
impts.  in  breech-loading  fire-arms 
and  ordnance,  and  in  projectiles. 

1178.  Henry  Walker  Wood,  of  Cardiff, 
impts.  in  machinery  for  reducing 
friable  substances  to  powder. 

1179.  Samuel  Harvey,  of  Clerken well, 
impts.  in  machinery  for  cutting  or 
shaping  masts,  spars,  and  other 
beams  and  articles  of  wood. 

1181.  Joseph  Frederick  Feltham,  of 
Aldersgate-street,  impt.  in  mallets 
used  in  the  game  of  croquet  and  other 
similar  games. 

1182.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  apparatus  for 
charging  and  closing  cartridge  cases, 
— a  communication. 

1183.  William  Balk,  of  Emmerberg, 
Hanover,  impts.  in  furnaces  used  for 
smelting  and  melting  iron  and  other 
metals. 

1184.  Alfred  Grainger,  of  Hall-place. 
Rennington,  and  Charles  Michael 
Girdler,  of  Saville-row,  Wal worth- 
road,  impts.  in  the  proiluction  of 
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portraiU  or  likenesses  on  certain  ma* 
terials  by  means  of  photofl^raphy. 
U85.  William    Edward    Newton,    of 
Chancery-lane,  impts.    in    artifieial 
arms  and  hands, — a  communication. 

1186.  Dundss    Simpson,    of    Airdrie* 
.    Lanark,  N.B.,  impts.  in  furnaces. 

Tke  above  bear  date  April  27M. 

1187.  Thomss  Charles  March,  of  Am- 
bassador's Court,  St.  James's  Palace, 
impd.  contrivances  to  facilitate  tb^ 
arrangement  of  flowers  and  leaves. 

1189.  Arthur  Charles  Henderson,  of 
Charing-cross,  impts.  in  water  wheels, 
— a  communication. 

1190.  Edward  McNally,  of  Manchester, 
impts.  in  machinery  or  apparatus  for 
rolling  or  shaping  metallic  articles  of 
irregular  form,  such  as  "file  blanks,*' 
and  similar  articles. 

1191.  Julian  Bernard,  of  Lincoln's- 
inn-fields,  impts.  in  apparatus  for 
raising  water  and  other  fluids,  and 
in  raising  and  lowering  such  appa- 
ratus. 

1 1 92.  Julian  Bernard,  of  Linooln's-inn- 
fields,  impts.  in  borinc  or  eicavating 
and  blasting  rocks  and  minerals,  and 
in  the  treatment  of  the  tools  em- 
ployed therein. 

The  above  bear  date  April  28M. 

1 193.  Robert  Ferric,  John  Murrey,  and 
Adam  Wilson,  of  Paisley,  impts.  in 
dyeiug  yams. 

1 194.  Walter  Henry  Tucker,  of  South- 
ampton-street, Strand,  impts.  in  locks 
and  lock  furniture. 

1 195.  Andrew  Wyllie  and  John  McFar- 
lane  Gray,  of  Liverpool,  impts.  in 
steam  engines  relating  to  valve  mo- 
tions, governor,  and  drain  pipes. 

1 196.  Charles  Gammon,  of  Cloak-lane, 
London,  impts.  in  tablets,  tickets,  or 
instruments  to  be  used  when  drawing 
lots  and  prizes,  and  for  such  like 
purposes. 

1197.  Lewis  Wells  Broadwell,  of  St. 
Petersburg,  impts.  in  breech-loading 
guns. 

1198.  Thomas  White,  of  Camden-town, 
impts.  in  apparatus  employed  in  the 
re-burning  of  animal  charcoal. 

1199.  George  Augustus  Huddart,  of 
Brynkir,  impd.  manufacture  of 
bnttons. 

1^0.  George     Pomeroy     Dodge^    of 


Upper    Thames-8trcel»    impts.    in 
pickers  for  looms. 
1201.  William  Clark,  of  Chaneery-lul^ 
impts.  in  locks  and  other  fastenings 
-—a  commnnication. 

1203.  William  Leatham,  of  Leeds, 
impts.  in  machinery  or  appamtns  fhr 
working  or  cutting  coal  or  minerals, 
and  for  compressing  or  ezhanatiBg 
air  to  be  employed  therehi,  or  fmr 
other  purposes;  some  parts  of  whi^ 
apparatus  are  also  applicable  to  up- 
right shafts,  and  other  parts  for  regn- 
lating  the  flow  or  dischai^  of  steam 
or  ot^er  elastic  fluids. 

1204.  Francis  Gregory,  of  Mancfaet- 
ter,  impts.  in  machinery  car  apparatus 
employed  in  breweriesand  distilleries. 

1205.  Jean  Guttman,  of  Paris,  impts. 
in  spectacles,  opera  glasses,  tele- 
scopes, and  similar  apparatas,— a 
communication. 

The  above  bear  date  April  29tk. 

1206.  David  Toolow  Stewart,  of  Glas- 
gow, impts.  in  making  moulds  for 
casting  pipes  and  other  articles  of 
various  sizes. 

1207.  Emile  Della-Noce»  of  Torin, 
impts.  in  fire-arms. 

1208.  Henry  Bessemer,  of  Qneen« 
street- place,  London,  impts.  in  the 
mannfkctnre  of  pig  iron  or  fonndiy 
metal,  and  in  making  and  treating 
castings  of  such  metal. 

1209.  George  Johnson,  of  Wandsworth, 
impts.  in  iron  fortifications«  such  im- 
provements being  applicable  to  the 
construction  and  protection  of  ships 
and  floating  batteries. 

1211.  John  Blflckie,  jun.,  of  Lincoln's* 
inn,  impts.  in  igniting  the  fuses  of 
shell8,-*a  communication. 

1212.  Daniel  Rankin,  of  Greenock, 
impts.  in  marine  steam  engines. 

1213.  John  Charles  Davis,  of  Leaden- 
hall-street,  impts.  in  knife  cleaning 
machines. 

1214.  Walter  Thomas  Whitmore  Jones, 
of  South  Audley-streety  impd.  croquet 
stand. 

1215.  Morris  West  Riithven,  of  Har- 
low-villas.  East  India-road,  impts.  in 
propelling  vessels. 

1216.  William  Edward  Wiley,  of  Gra- 
ham-street, Birmingham,  impts.  in 
ever-po*Dted  pencils. 

1217.  Wiinam  Watts,  of  Nottingfaam, 
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aud  Jobu  Joseph  Coo|Mr,  af  Biooins- 
bury-inurket,  impU.  iu  muiglet. 

1218.  William  £ilward  Newtoa,  of 
Chaocerjr-lane,  impU.  ia  the  mana- 
facture  of  flock  iabrici^ — a  cominu- 
nication. 

1219.  William  Edward  Newton,  of 
Chaacery-lane,  impd.  manufacture 
of  waterproof  fabric,— a  oommuni- 
eatioQ. 

1220.  Arthur  Howard  Emerson  and 
Robert  Fowler,  of  Mildmay-park, 
Stoke  Newiogtott,  impta.  in  the 
manufacture  and  application  of  gbn 
and  other  vitreoua  compositions, 

\2-2\.  Thomas  Frederick  Cashin,  of 
Sheffield,  and  Joseph  Peliz  Allender, 
of  Park-gate,  near  Sheffield,  impts» 
in  the  weans  of,  and  apparatus  for, 
puddliug  iron. 

1222.  Joseph  Felix  AUender,  of  Park- 
gate,  near  Sheffield,  and  Thomas 
Frederick  Cashin,  of  Sheffield,  impts. 
in  fastenings  for  driving  baiid^ 
straps^  belts,  harness,  or  other  such 
like  purposes. 

The  above  bear  date  May  let. 

1223.  John  Henry  Johnson,  of  Lin- 
coln's>iun-fields,  impts,  in  self-acting 
alarms  for  indicatiug  exoess  of  heat 
or  colds  parts  of  which  impts.  are 
applicable  to  the  transmission  of 
messages, — a  communication. 

1224.  Rest  Fenner,  of  Red  Lion-court, 
Fleet-street,  impts.  in  embossing 
presses  to  facilitate  the  operation  of 
relief  coloring  on  envelopes,  note 
paper,  and  other  similar  articles  of 
stationery. 

1226.  Thomas  Russell,  of  Wednesbuiy, 
impts.  in  valves,  for  liquids,  steam, 
and  gues. 

1227.  Francis  Wise,  of  Chandos-cham- 
bers,  Adelphi,  mode  of  obtaining  de- 
coctions, and  apparatus  for  carrying 
the  same  into  effect, — a  communi- 
cation. 

1228.  Wdliam  Edward  Newton,  of 
Chancery-lane,  impts.  in  folding 
beds  and  bedsteads, — a  communi- 
cation. 

1229.  Thomas  AUcock,  of  Birmingham, 
impts.  in  finishing  and  pohsbing 
metal  tubes  and  rods,  and  in  appa- 
ratus or  machinery  to  be  employed 
therein. 


1230.  Charles  William  Siemeus,uf  Great 
George-street,  Westminster,  impts. 
in  the  means  and  apparatus  for 
regulating  the  power  and  velocity  of 
machinery  or  apparatus  in  motion. 

1231.  JulesCatillon,of  llatton-garden, 
impd.  self-supplying  pen. 

The  above  bear  date  May  2nd. 

1234.  EdwardThornton  Read  and  John 
liruugh  Fyfe,  of  Ardrisbaig,  Argylle, 
N.U.,  iinpts.  in  apparatus  for  re- 
ceiving the  thrust  uf  screw-propeller 
and  other  revolving  shafts. 

1235.  Peter  Armand  Le  Comte  de 
Fuutainemoreau,  of  Paris,  appara- 
tus for  ascertaining^  the  degree  of 
torsioQ  and  resistance  iu  the  threads 
of  textile  substances, --a  communis 
cation. 

1236.  Magloire  llonor^  B^uin,  of 
Paris,  iiupts.  in  the  mauutacture  of 
pen-holders. 

1237.  Peter  Armand  Le  Comte  de 
Fontainemoreau,  of  Paris,  illumi- 
nating apparatus  for  burning  petro- 
leum,—a  communication. 

1239.  William  Clark,  of  Chancery-lane; 
impts.  iu  the  meaus  aud  apparatus 
used  for  stretching  woven  fabrics  and 
other  materials, — a  communication. 

1240.  John  Henry  Johnson,  of  Lin- 
coUi's-inn-fields,  impts.  in  steam 
generators  and  engines,  and  in  ap- 
paratus for  feeding  steam  generators, 
— «  communication. 

1241.  Wdliam  Edward  Gedge,  of  Wel- 
hngton-street,  impd.  fan  or  exhaust 
for  thrashing  machines, — a  commu- 
nication. 

1242.  Carl  GusUv  Lenk,  of  Dresden, 
impd.  process  for  purifying  water. 

The  above  bear  date  May  3rd. 

1244.  Edward  Grainger  Smith, of  Great 
Sutton-street,  Clerk  enwell,  iuipd.  ap- 
paratus for  shelling  peas  and  beans, 
stoning  fruit,  aud  other  similar  pur- 
poses. 

1246.  John  Stalkartt,  of  Dover,  impts. 
in  ploughs. 

1247.  George  Redrup,  of  Lough- 
borough,  impts.  in  machinery  or  ap- 
paratus for  cutting  cylindrical  or 
conical  articles. 

1248.  Frederick  Caldwell,  of  Lough- 
borough, impd.  machine  or  appara- 
tus for  tying  or  winding  strings  or 
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'  threwlt  upon  a  certain  part  or  parta 
of  banki  of  cotton,  silk,  linen,  thread, 
worsted,  merino,  oi' other  yam,  pre- 
vious to  djeinf^  the  same. 

1249.  Josiah  Hampton,  of  Lough- 
borough, impd.  refrigmtor  and  con- 
denser. 

1260.  William  Roberts,  of  Millwall, 
impis.  in  shackles  or  links  for  con- 
nectins  chain  cables  and  other  chains. 

1251.  John  Lilley,  of  Bancroft-road, 
Mile- End,  impts.  in  ship  and  other 
compasses. 

1252.  Alexander  Mackie,  of  Warring- 
ton, and  Henry  Garside  and  James 
Salmon,  of  Manchester,  impts.  in 
machineiy  for  distributing  printing 
type. 

1253.  Thomas  Wood,  of  Manchester, 
impts.  in,  or  applicable  to,  marine 
condensing  steam  engines. 

1^  above  bear  date  May  4th. 

1 254 .  George  Peel,  jun .,  of  Manchester, 
and  Isaac  Mason,  of  Sale,  Cheshire, 
impts.  in  hydraulic  presses  for  cam- 
pressing  cotton  and  other  substaoces. 

1255.  William  Henderson,  of  Glasgow, 
impts.  in  extracting  copper  and 
acTeral  other  metals  from  certain  ores 
of  these  metals. 

1257.  ThoroasJefiersonMayall,of  Rox- 
bury,  Massachusetts,  U.S.A.,  impts. 
in  the  manufiacture  or  treatment  of 
India-rubber  or  gutta-percha,  or  com- 
pounds thereof;  appUcable  to  the 
production  of  stereotype  plates  and 
other  forms. 

1258.  Alexander  Horace  Brandon,  of 
Psris,  impts.  in  machineiy  for  trans- 
mitting and  receiving  signals,— a 
communication. 

1259.  Charles  Lamfiort,  of  Working- 
ton, Cumberland,  impts.  in  the  con- 
struction of,  and  mode  of  supplying 
fuel  to,  fire-grates,  stoves,  and  the 
furnaces  of  locomotive  and  other 
steam  boilers. 

1260.  Joseph  Mitchell,  of  Invemeu, 
impts.  in  constructing  roads  and 
streets. 

1261.  Joseph  Wadsworth,  of  Maocles- 
field,  Cheshire,  and  Henry  Dusset 
and  James  McMurdo,  of  Manchester, 
impts.  in  jaequard  and  indexing 
naiBhines* 

1262.  James  McGlashan,  of  Dundee, 
impts.  in  the  preparation  of  jute. 


hemp,  flax,  and  other  fikNKms  mate- 
rials, and  in  the  machinery  or  ap- 
paratus employed  therein. 

1263.  Solomon  Bennett,  of  East  Lee, 
Kent,  impts.  in  brewing,  distallation, 
the  production  of  vin^pur,  and  the 
extract  of  malt  and  other  grain. 

T%e  above  bear  date  May  Stk. 

1264.  William  Edward  Newton,  of 
Chancey-lane,  impts.  in  steam  en- 
gines,— a  communication. 

1265.  Sander8Trotman,ofLyme-8treet, 
Gamden-town,  impts.  in  the  means 
of  communication  between  the  paa- 
aengers  and  guard,  or  the  guard  and 
driver,  of  railway  trains. 

1266.  Israel  Swindells,ofWigan,tmpta. 
in  the  manufacture  of  coaTeaa. 

1267.  John  Hurt  and  Henry  Tonge,  of 
Sowerby-bridge,  near  Halifax,  impta. 
in  apparatus  for  grinding  com,  seeds, 
minerals,  or  any  other  substanoe 
ground  on  the  flat  surface  of  a  stone. 

Tke  above  bear  date  Mag  6th. 

1262.  Peter  Armand  le  Comte  de  Pon- 
tainemoreau,  of  Paris,  impts.  in  ap- 
paratus for  illuminating, — a  commu- 
nicaton. 

12(i8.  William  Charles  Cropp,  of  Oat- 
lands,  Clapham,  impts.  in  reflecting 
lamps. 

1270.  James  Buchanan,  of  Liverpool, 
impts.  in  furnace  fire-gatea. 

1272.  John  Heniy  Johnson,  of  Lin- 
eolnVinu-ftelds,  impts.  in  apparatus 
for  measuring  spirits,— a  communi- 
cation. 

1273.  John  Casey,  of  Dublin,  impts.  in 
window  sashes  and  frames,  whereby 
the  sashes  may  be  removed  and  ap- 
plied at  pleasure ;  part  of  whieh  im- 
provements is  also  applicable  to 
sashes  as  ordinarily  eonstrudted. 

1274.  John  Henry  Johnson,  of  Lin- 
coln's -  inn  -  fields,  impts.  in  safety 
lamps,— a  communication. 

The  above  bear  date  May  8th. 

1275.  Robert  Barlow  Cooley,  of  North- 
ampton, impts.  in  the  inanufacture 
of  elastic,  knitted,  or  looped  fabrics. 

1276.  Stephen  Law  and  Joseph  Law, 
of  Wolverhampton,  impts.  in  breech- 
loading  fire-arms. 

1277.  ^Patrick  Welch,  of  New  Ywk. 
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U.8.A.,  imj^.  ia  maehinet  for  dreM- 
ing  and  finuhing  priaten'  types. 
1278.  John  Corneliiu  Cnigie  Ualkefct, 
of  Craminood  Uowie,  Mid-Lothian, 
N.B.,  impd.  oomponttoQ  for  coaling 
iron  or  other  vetieb»  and  for  other 


'purposes. 

1279.  Joe  Green  Hey,  of  Cleckhcalon, 
and  Valentine  Savory*  of  Uartisbead- 
cnm-Clifton,  Yorkshire*  impd.  self* 
acting  apparatus  for,  and  means  of, 
extinguishing  fires. 

1280.  Edward  Taylor  BeUhouse  and 
William  John  IXiming,  of  Manches- 
ter, impts.  in  hydraulie  presses  for 
packing  cotton  and  other  materials 
or  substances,  and  in  the  boxes  for 
containing  the  same. 

1281.  James  Qorton,  of  Manchester, 
impts.  in  the  manufiKsture  of  a  certain 
description  of  woven  fabric,  called 
«<  Turkish  towelling." 

1282.  Ralph  Hart  Tweddell,  of  New. 
castle-on*Tyne,  impts.  in  means  or 
apparatus  for  fixing  or  tightening  the 
ends  of  boiler  and  other  tubes,  and 
in  cutting  the  ends  or  other  parts  of 
such  tubes. 

128^5.  Thomas  Jefferson  Mayall,  of  Rox- 
bury,  Massachusetts,  U.SJl.,  impts. 
in  dxior  and  other  mats;  part  of  which 
impts.  is  also  auplicable  to  brushes 
and  brooms,  and  to  producing  card 
or  tooth  surfaces  employed  in  opera- 
ting on  various  fibrous  substances. 

1284.  Geofge  Hartley,  of  Alderman- 
buiy,  impts.  in  fasteners  for  stays  or 
corsets,  or  other  articles  of  dress. 

1286.  Samuel  Hudson,  of  Dublin,  impd. 
aafe^  stirrup  for  ladies*  and  gentle- 
men^ riding  saddles. 

1286.  John  Henry  Johnson,  of  Lin- 
oolnVinn-fields,  impts.  in  the  manu- 
fiictnre  of  paraffin  candles, — a  oom- 
mnnieation. 

1287.  William  Jackson,  of  Glasgow, 
impd.  method  of  mixing  gases  and 
vapour,  ana  in  the  machinery  or  ap- 
paratus connected  therewith. 

1289.  John  Charles  Ck>nybeare,  of 
Coulsdon  Granse,  near  Croydon, 
impts.  in  breech-loading  fire-arms 
and  cartridges. 

71«  aboot  bear  doit  Maf  9M. 

1290.  Steven  Leedham  Fuller  and 
Arthur  Fuller,  of  Bath,  and  Charles 


Martin,    of   Duke-street,   Adelphi, 
impd.  carriage  step. 

1291.  Daniel  Adamson,  of  Newton 
Moor  Iron  Works,  near  Manchester, 
impts.  in  maehineiy  for  drilling  boiler 
and  other  plates  of  metal,  and  for 
rivetting  them  together. 

1292.  WiOiam  Edward  Broderick,  of 
Fenchnrch-street,  impts.  in  chums,— 
a  communication. 

1293.  Patrick  O'Hagan,  of  Astor,  near 
Birmingham,  impts.  in  breech-loading 
fire-arms. 

1294.  Herbert  William  Hart,  of  the 
Strand,  impt.  in  buttons,  and  means 
of  attaching  the  same, 

1295.  David  fiartley.of  Oldham, impto. 
in  the  manufacture  of  "  moulds  "  for 
metallic  castings  having  a  cylindrical 
form. 

1296.  Edward  Myers,  of  Millbank-row, 
Westminster,  impts.  in  wetgas  meters. 

1297.  John  Forbes,  of  Perth,  N.B., 
impts.  in  drying  malt  and  grain,  and 
in  the  machinery  or  apparatus  con- 
nected therewith. 

1298.  James  Melvin,of  Prinlaws,  Fife, 
N.B.,  impts.  in  jacquard  machines. 

1299.  Peter  Brush,  of  Leith,  and  Robert 
Irvine,  of  the  Magdalene  Chemiod 
Works,  near  Musselburgh,  impts.  in 
ornamenting  candles. 

1300.  Julian  John  lUvy,  of  Grosvenor- 
street,  Eaton-square,  impts.  in  the 
manufacture  of  gun-cotton  cartridges 
for  cannon  and  small  arms. 

1301.  WiUiam  Joseph  Rice,  of  College- 
phuse,  Chelsea,  impts.  in  machinery 
for  obtaining  motive  power. 

1302.  Robert  Hadfield  and  Jabei  Ship- 
man,  of  Sheffield,  impts.  in  metal 
ribs  for  umbrellas  and  parasols^ 

1303.  Stanislas  Pokutynski  and  Michel 
Mycielski,  of  Paris,  impts.  in  the 
mode  of,  and  apparatus  for,  obtaining 
and  applying  motive  power. 

1^  above  bear  date  May  lOth, 

1304.  James  Goodwin,  of  Ardrossan, 
N.B.,  impts.  in  casting  iron  girders, 
and  in  apparatus  therefor. 

1306.  John  Henry  Johnson,  of  Lin- 
coln's-inn-fiel(»,  combined  safety 
valve  regulator,  pressure  eauge,  water 
indicator,  alarm  and  "  blow-off,'*  for 
steam  generators,— acommunication. 

1306.  William  Ti)oa,  of  Great  Geor|;e- 
street,  Westminster,  impts.in  securing 
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^e  nul«  of  the  permaneDt  way  of 
railways. 

1307.  William  Jamieson,  of  Ashtoa- 
under-Lyne,  impta.  in  power  looms 
for  weaving  and  in  apparatus  con- 
nected therewith. 

1308.  Joseph  Rock  Cooper,  of  Bir- 
mingham, impts.  in  breech-loading 
fire-arms,andmcartridgesfor  breech- 
loading  fire-arms. 

1309.  ThomasJeffer8onMayaU.ofRox- 
burv«  MasaaebusetU,  U.S.A.,  impts. 
in  the  manufacture  of  hose  and  other 
fieiible  tubing ;  which  impts.  are  also 
applicable  in  uniting  surfaces  of  india- 
rubber,  gutta-percha,  or  of  com- 
pounds thereof,  to  each  other,  or  to 
woven  or  other  fabric  or  material  for 
other  purposes. 

1310.  Joseph  Bennett,  of  Sheffield, 
impts.  in  the  manufacture  of  iron 
and  steel. 

1311.  George  Mountford,  of  Grass- 
croft,  Yorkshire,  and  Edward  Wor- 
rallpof  Upper  Mill,  Yorkshire,  impd. 
apparatus  for  cutting,  turning,  and 
smoothing  metal  pipes  and  the  sur- 
faces of  bolts,  rods,  or  spindles. 

1312.  Demas  Ellis  and  Matthew  Uillas, 
of  Dudley-hillf  Bradford,  impts.  in 
apparatus  employed  in  weaving  bro- 
caaed  and  ornamental  fabrics. 

1313.  Alexander  Parkes,  of  Birming-. 
ham,  impts.  in  the  manufacture  of 
parkesine,  or  compounds  of  pyroxy- 
line,  and  also  solutions  of  pyroxyUne, 
known  as  collodion. 

The  above  bear  date  May  Uth. 

1314.  Etienne  Luden  Girard,  of  Paris, 
impd.  machinery  for  fulling  fur  hats 
or  felt  hats,— a  communication. 

1316.  Thomas  Smith  andHeniy  James, 
of  Manchester,  impd.  woven  fabric. 

1317*  James  Uesford,  of  Bolton,  impts. 
in  machinery  for  stretching  cotton 
and  other  fabrics  or  materials. 

1318.  George  Haseltine,  of  Southamp- 
.  ton-buildmgs,  impts.  in  the  nianU'; 

facture  of  boots  and  shoes,— a  com- 
munication. 

1319.  Henry  Ransford,  of  Brompton, 
impts.  in  treating  rice  and  other 
grain  for  the  manufiicture  of  starch, 
also  to  prepare  them  for  use  as  food, 
and  for  other  purposes. 

1320.  Spencer  Thomas  Garrett,  of 
Stoke-on-Trent,  impt.  in  stoppers  and 


flasks,  bottles,  and  other  similar  ves- 
sels. 

1321.  Richard  Winder,  of  Abingdon- 
street,  Westminster,  impd.  method 
of,  and  apparatus  for,  laying  single 

.  lineartictttated  railways,  and  a  method 
of  propelling  thereon,  particuhriy 
applicable  for  agricultural  purposes* 

1322.  William  Chubb    and   Solomon 


Fry,  of  Bristol,  impts.  in  the  i 
or  method  of  effecting  oommaniea- 
tion  between  passengers,  guard,  and 
engine  driver  of  railway  trains  whilst 
in  motion. 

1323.  Richard  Edward  Donovan,  of 
Court  Duffle,  and  Daniel  O'Brien,  of 
Dublin,  impts.  in  the  means  and  ap- 
paratus for  effSecting  traction  on  rail- 
ways and  roads  where  traction  is  used*. 

1324.  William  Hewitt,  of  Brewer- 
street,  Pimlioo,  impd.  composition 
for  preventing  incrustation  in  ateam 
boilers. 

1325.  George  Simmons,  of  Holbom, 
and  George  Walter  Simmons,  of 
New  Turnstile,  impts.  in  the  means 
and  method  of  producing  litho- 
graphic impressions,  and  in  the  ap- 
paratus connected  therewith. 

1326.  John  £dd;r>  of  Kennford,  Devon* 
shire,  impts.  m  plonghs. 

1327.  ThoniasDavis,ofClapham,inpl«. 
in  vessels  for  containing  blackug, 

.  polishing  oils,  and  other  similar  ma- 
terials, and  in  apparatoa  connected 
therewith. 

The  ahooe  bear  date  May  VM. 

1328.  Thomas  Craig,  of  New  OxSmd^ 
street,  impts.  in  breech-loading  fire- 
arms and  ordnance,  and  in  apparatus 
connected  therewith. 

1329.  Thomas  Parkinson  and  William 
Snodgrass,  of  Blackburn,  impts.  in 
stillages,  stands,  or  supports  for  bar- 
rels»  casks,  or  other  similar  vewels. 

Tke  above  bear  date  May  \^h, 

1330.  Alexander  Weir,  of  Greenodc, 
impts.  in  water  gauges  and  cocks. 

1331.  James  Key  Caird,  of  Dnndee, 
impts.  in  sewing  machines. 

1332.  William  Spence,ofQuality-€ouft, 
impts.  in  the  mode  of  rifling  muxsle* 
loading  cannon  and  in  pn^eetilea  for 
the  same,— a  communication. 

1333.  Henry  James  Burt,  of  BalsalU 
Ueath,  impd.  chaplet  pr  head«dress« 
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1334.  William  Clark» of  Chaneeiy-hine, 
impts.  in  gas  bumen  and  chimne3rs, 
—a  communication. 

1335.  William  Clark,  of  Chancery-lane, 
impts.  in  machinery  for  the  mann- 
facture  of  hinses, — a  communication. 

1336.  George  Henry  Ogston,  of  Min- 
cing*laney  impts.  m  the  manufacture 
and  rebuming  or  rerivification  of 
animal  charcoal. 

1337.  Frederick  Ransome,  of  Qneen- 
vtreet-  p^aee.Southwark-bridge.impti« 


in  the  manufacture  of  slabs,  bearers, 
and  other  articles  of  artificial  stone 
where  great  strength  is  required. 

1338.  Richard  Langridge,  of  Bristol, 
impts.  in  the  means  or  method  of 
securing  or  fastening  the  stifl^ers 
or  supports  of  stays,  corsets,  and 
other  such  like  articles  of  dress. 

1339.  John  Frederick  Cooke,  of  Can- 
non-street,  City,  impts.  in  the 
manufocture  of  pocket  pencils. 

The  above  bear  deUe  Map  13/A. 


Iteto  f  atmts  Seaieir. 


1864. 


2869.  R.  G.  Grimes. 
2956.  John  Eyans. 
8959.  L.  A.  W.  Lund. 
196^.  W.  £.  Garrett,  J.  Warrington,  and 
and  J.  Sturgeon. 

2971.  A.  J.  U  Gordon. 

2972.  George  Axton. 
2977.  J.  D.  de  BooUmhert. 
2981.  R.  F.  Dale. 

8982.  £.  W.  Gtway. 
2985.  Henry  Canntar. 
2987.  F.  B.  Dcsring. 
2969.  Abraham  Hawkes. 
2994.  F.  A.  Wilson. 
2997.  Jttiins  6az. 
2999.  Joseph  Neat. 

8003.  M  J.  Roberts. 

8004.  8.  P  Kittle. 

8007.  G.  Wailes  and  B.  Cooper. 

8008.  William  Pollock. 
3009.  £.  A.  Cowper. 

8011.  John  France. 

8012.  J.  K.  Crawford. 
8016.  J.  W.  Proffltt. 
8018.  C.  W.  Siemens. 
3020.  J.  G.  Winter. 
8022   Richard  Tye. 

8027.  J.  Yearsley  aUd  E.  Timbrel! . 
3032.  Alexandre  Blampoil. 
3034.  W.  £.  Gedge. 
8036.  George  Dixon. 
3038.  Thomas  Archer,  Jnn. 
8039.  John  Keeling. 
8045.  £.  T.  Hughes. 
8<^46.  Richard  Richardson. 
8048.  C.  A.  Martius. 

3051.  Alfred  Albert. 

3052.  W.  Husband  and  J.  Quick. 
8058.  M.  J.  Roberts. 

8055.  J.  LiTesey  and  J.  Edwards. 
.3057.  Charles  OltTec 
Y09S.  John  Norton. 


3060.  Charles  Croekford. 
3062.  R.  A.  Brooman. 
3065.  William  Tongue. 
8066.  T.  H.  Roberts. 

3069.  A.  J.  Sedley. 

3070.  Lazarus  Morgenthan. 
8071.  John  Vaughan. 
3072.  George  Rooper. 
8075.  Edward  Brooke. 
8078.  Robert  Mathers. 
8080.  F.  G.  MulholUnd. 

8082.  R.  H.  Johnson. 

8083.  Charles  Kendall. 
3095.  J.  B.  Thompson. 

8099.  G.  W.  Belding  and  D.  E.  Holmin. 

8100.  J.  G.  Tongue. 

8101.  P.  F.  Lunde. 

3103.  C.  P.  Coles. 

3104.  Samuel  Hood. 

3105.  James  and  John  Learning,  and 

John  Lister. 
3107.  A.  F.  J.  CUndet. 
8108.  John  Anthony  Pols. 
8114.  W.E.  Gedge. 
8118.  R.  A.  Brooman. 

3119.  F.  A.  Chevallier. 

3120.  George  Brown. 

8121.  James  White. 

8122.  WillUm  Mo  Naught. 
3123.  William  Cotton. 
3125.  M.  J.  Haines. 

8126.  J.  L.  Norton  and  W.  Ainfworth. 
3133.  William  Brookes. 
8134.  R.  A.  Brooman. 

3136.  H.  L.  Hall. 

3137.  Zebina  Eastman. 
8142.  William  Tate. 
3145.  C.  W.  OrfoTd. 
8147.  H.  F.MoKUlop. 

8150.  J.  Botohart,  H.  Stmnd,  and.  8.  A. 

Morrison. 
81 M.  E.  T.  Hughes. 
3152.  H.  J.  H.%ng,  H.  £.  SmHh,  and 

J.  B.  HoweD. 
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3165. 
8158. 
8159. 
816S. 
8164. 
8166. 
8168. 
8169. 
8170. 
8171. 
8175. 
8176. 
8178. 
8180. 
8181. 
8188. 
8188. 
8190. 
8191. 
8192. 
8197. 
8202. 
8204. 
8210. 
8218. 
8219. 
8220. 
8227. 
8229. 
8280. 
8248. 
8250. 
8252. 
8254. 


1. 

2. 

5. 
11. 
21. 
86. 
87. 
89. 
44. 

52. 

57. 

65. 

66. 

77. 

82. 

89. 

95. 

96. 
107. 
127. 
142. 
162. 


H.  Dnmnear  and  P.  Ludet.  164. 

George  Leach.  165. 

T.  A.  Grimaton.  178. 

Joe6  Ping  y  LUgoatera.  178. 

H.  A.  de  Brion.  180. 

Joseph  Weatwood,  jon.  l97. 

C  G.  HiU.  205. 

Michael  Henry.  210. 

Frederick  Tolnanaen.  222. 
J.  Ramahottom  and  F.  Blackham.      228. 

J.  H.  JohnaoQ.  248. 

James  Hargreaves.  272. 

Henry  Edmonda.  291. 

J.  G.  Aram.  806. 

C.  G.  Wilson.  809. 

Jamea  Byrne.  882. 

George  uaseltine.  889. 

W.  £.  Gedge.  861. 

Jamea  Pateraon.  875. 

John  Bethell.  412. 

Edward  Saondera.  448. 

Edmond  Leahy.  468. 

John  Rowhernr.  478. 

Thomas  Whitley.  476. 

John  Wolstenholme.  481. 

Jamea  Dodge.  488. 

Henry  Johnson.  491. 
W.  H.  Preece  and  A.  Bedhoiough.  588. 
J.  D.  Morriaon. 

George  Edwards.  540. 

Enooh  Shnfflebotham.  549. 

Thomaa  Boaoh.  556. 

L.  P.  E.  Max.  564. 

W.  E.  Newton.  574. 

588. 

1865.  596. 

614. 

WiDiam  Mnir.  617. 

T.  A.  MacanUy.  628. 

J.  F.  Parker  and  J.  Tanner.  630. 

Martin  Benson.  640. 

J.  Knowles  and  J.  Banks.  648. 

A.  V.  Newton.  672. 

J.  G.  Amos  and  W.  Anderson.  691. 

A.  G.  Look.  725. 

B.  Dobson,  W.  Slater,  and  R.  784. 
Halliwell.  749. 
Edward  Tyer.  753. 
E.  Beanea  and  C.  W.  Finsel.  776. 
John  Welsh.  786. 
Lionel  Weber.  794. 
Hamphrey  Chamberlain.  822. 
J.  F.  Spenoer.  856. 
John  Biamabottom.  86 1 . 
Rock  Chidley.  908. 
J.  G.  Jonea.  986. 
J.  a  Hill.  981. 
Jamea  Tonng.  1004. 
8.  J.  Beat  and  J.  J.  Holden.  1051. 
Edward  Williama.  1128. 


Robert  MalUtt. 

J.  A.  Shipton  and  R.  MitohalL 

John  Hewea. 

J.  8neU  and  W.  Ronton. 

WlUiam  Gay. 

J.  B.  Wood. 

R.  R.  Riches  and  C.  J.  Watto. 

Thomas  Steel. 

J.  H.  Pepper  and  T.  W.  Tobin. 

J.  Hamilton,  Jon. 

B.  Dobaon  and  W.  Slater. 
T.  Hall  and  8.  Bonser. 
Andrew  Mnrrray. 

J.  R.  Webb. 
8.  W.  Wood. 
Charles  Beard. 
W.  P.  Wilkins. 
William  Staato. 
John  Ramsbottom. 
W.  B.  Newbery. 
E.  a  Wilson. 
J.  G.  Jonea. 
J.  G.  N.  Alleyne. 
Andrew  Sharps 
Robert  WilBon. 

C.  V.  Walker  and  A.  0.  Walker. 
Isaac  Pariente. 

Peter  Armand  le  Comto  do  F(m- 

tainemoreao. 

E.  H.  Eldredge. 

William  Sim. 

8.  8.  Gray. 

John  Fordred, 

C.  J.  Falkman. 

W.  8.  Thompson. 

W.  R.  BowtUteh. 

Joaeph  Whitley. 

Abraham  Aokroyd. 

T.  8.  Sparry. 

George  Nimmo. 

H.  W.  Wimshnrst. 

John  Dean. 

WilUam  Smith. 

Jamea  Henderson. 

Henrv  Owen. 

8.  B.  Bonlton. 

G.  Dibley  and  F.  Biaby. 

A.  V.  Newton. 

A.  V.  Newton. 

J.  H.  Johnson. 

H.  8.  Jacobs. 

Joseph  Tall. 

John  Todd. 

C.  J.  L.  Leffler. 

W.  Milner  and  D.  R.  Ratdiff. 

J  H.  Johnson. 

J.  H.  Johnson. 

Alfred  Homfray. 

A.  v.  Newton. 

John  Emary. 


Far  the  JvU  HOet  0/  Oass  J^Oemtt,  the  reader  u  referred  to  the  eerreependrng 
nun^ere  in  the  lAet  of  Orank  of  I)roviiionm  Specifieatione, 
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THE  ATLANTIC  TELEGBAPH  CABLE. 

Lr  erer  there  was  a  subject  which  deserved  the  concentrated  attention 
of  the  engineering  world,  it  is  the  enterprise  in  which  that  monarch  of 
the  waters,  the  "  Great  Eastern,"  is  now  engaged.  In  the  last  attempt 
to  connect  the  New  and  the  Old  Worlds  electrically,  although  the  finest 
ships  then  arailabie  to  the  G^yemments  of  England  and  the  United 
States  were  pressed  into  the  service,  they  were  found  barely  equal  to  their 
work  The  result  of  the  undertaking  is  well  known :  the  cable,  that  was 
destined  to  bind  two  great  nations  indissolubly  together,  was  sub- 
merged, and  showed  for  a  while  feeble  evidences  of  vitality ;  but  a 
eollapse  quickly  ensued.  Since  this  costly  experiment,  the  public  has 
taken  some  seven  years  to  recover  from  its  disappointment ;  but  now, 
another,  and,  we  trust,  more  successful,  attempt  has  been  rendered 
possible,  with  the  promise  of  Government  assistance,  by  the  formation 
of  a  company,  under  the  title  of  the  **  Telegraph  Construction  and 
Maintenance  Company  (Limited)^"  to  connect  the  shores  of  Ireland 
and  Newfoundland  by  an  electric  cable ;  and  hence,  the  expedition,  the 
result  of  which,  we  doubt  not,  our  readers  are  anxiously  awaiting. 
Hie  operation  will  necessarily  be  slower  than  when  the  "  Agamemnon  " 
and  the  **  Niagara  *'  commenced,  in  July,  1858,  to  pay  out  simulta- 
neously their  respective  portions  of  the  cable  in  mid-ocean,  and  thus 
divided  the  labour  between  them ;  but  the  risks  or  chances  of  failure 
will,  we  think,  be  much  less  in  the  present  instance,  for  not  only  do 
the  engineers,  to  whom  the  laying  of  the  cable  is  entrusted,  possess 
a  knowledge  of  the  accumulated  experiences  of  seven  additional  years, 
which  have  seen  both  the  fiulures  and  successes  of  many  great  under- 
takings of  a  similar  character,  but  the  enterprise  is  in  the  hands  of 
one  undivided  staff.  Moreover,  the  monstrous  bulk  of  the  "  Ghreat 
Eastern'* — ^which  carries  the  whole  of  the  main  line,  rendering  her,  as  it 
must  do,  less  sensitive  than  smaller  vessels  to  the  pitching  action  of 
the  waves — ^may  well  be  supposed  to  ensure  a  more  equable  delivery  of 
tiie  cable  than  heretofore.  With  respect  to  the  cable  itself,  if  we  are 
to  believe  newquiper  reports,  there  never  was  such  a  piece  of  insulation 
turned  out ;  but,  however  that  may  be,  it  is  certain  that  its  design  has 
T0&.  xm.  K 
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been  well  considered,  and  it  now  embraces,  we  believei  some  important 
suggestions  of  Dr.  Fairbaim.  The  manufacture  was  carried  out  at 
tbe  works  of  Messrs.  G-lass  and  Elliott,  of  G-reenwicb,  assisted  by  Mr. 
Henley,  of  North  Woolwich,  and  the  engineering  is,  we  beUeve, 
entirely  in  the  handa  of  the  manu&cturing  company  whom  Mr.  Glaas 
represents. 

Haying  had  an  opportuniiy  of  inspecting  the  **  Great  Eastern*'  just 
before  she  sailed,  and  also  the  ship  *'  Caroline,"  which  carried  the  shore 
end  of  the  cable,  we  may,  perhaps,  be  able  to  give  an  idea  of  the 
arrangements  that  have  been  adopted  for  packing  the  cable,  and  for 
^facilitating  the  delicate  operation  of  paying  out.  This  has,  heretofore, 
proved  a  very  difficult,  not  to  say  dangerous,  operation,  by  reason  of 
ttie  tendency,  which  the  cable  possesses,  of  running  into  ''  kinks  *'  when 
uncoiling — that  is,  of  taking  a  permanent  twist,  which  dislocates  tiie 
internal  arrangement  of  the  cable, — forcing  the  copper  wire,  which  forms 
the  core,  into  contact  with  the  metallic  coating  that  is  laid  around 
the  insulating  material,  to  give  strength  and  durability  to  the  cable* 
Whenever  this  accident  occurs,  the  paying  out  has  to  be  stopped,  and 
the  kink  cut  out;  the  ends  of  the  copper  wire  are  then  carefully 
spliced,  to  restore  the  electrical  condition  of  the  cable,  and  proper 
precautions  are  taken  to  strengthen  the  junction.  To  form  kinks, 
it  will  be  understood,  is  therefore  a  serious  matter,  and  too  much  care 
cannot  be  taken  to  avoid  them.  At  an  early  period  of  submarine  tele> 
graphy,  Mr.  B.  S.  Newall,  of  Gateshead,  being  practically  acquainted 
with  the  risks  attendant  on  the  paying-out  of  telegraph  cables  from 
the  hold  of  a  ship,  hit  upon  a  very  simple  way  of  facilitating  their 
delivery,  and  in  May,  1855,  he  patented  his  plan.  It  consists  simply  in 
building  up  a  cylinder  in  the  hold  intended  to  receive  the  coil  of  cable^ 
and  fixing  a  cone  in  the  centre  of  the  cylinder.  This  cone  forms  a 
core  for  the  cable,  which  is  carefully  coiled  around  it  in  horizontal 
layers,  beginning  from  the  outside  next  the  cylinder^  and  coiling 
towards  the  cone.  When  the  cable  reaches  the  cone,  the  '*  bight  ** 
ci  the  cable  is  taken  back  to  the  outside  of  the  coil,  and  a  fresh  layer 
ig  oonmienced.  The  cylinder  and  cone  form  a  secure  packing  for  the 
ooil  of  cable,  which,  if  once  displaced  by  the  tossing  of  a  rough  seai 
would  have  to  be  taken  to  port,  unshipped,  and  recoiled,  before  the 
paying  out  cottld  be  commenced. 

Now,  in  the  ''  Caroline,'*  the  cable,  which  was  made  very  strong,  to 
resist  the  abrasion  of  the  rocks,*  was  laid  in  the  form  of  a  long  oblong 

•  According  to  the  Timet  Special  Correspondent,  this  caUe  is,  5  miles  oat, 
2}  inches  in  diameter ;  at  10  miles  distance,  )  inones ;  at  15  miles  it  is  redooed 
to  1}  inch ;  at  20  miles  to  about  1  inch  ;  and  at  20  miles  of  its  extreme  length  11 
merges  into  the  ordinary  size  of  the  deep  sea  wire  witii  whidi  it  has  to  be  Jointed. 
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coily  supported  on  the  outside  bj  strong  uprights,  and  secured  at  the 
eje  or  middle  of  the  coil  by  a  strong  timber  framing,  so  contrived  as 
to  offer  no  points  of  obstruction  to  the  delivery  of  the  cable  as  it  is 
drawn  up  out  of  the  hold.  In  the  "  Qreat  Eastern,"  however,  a  some- 
what different  arrangement  has  been  adopted.  Instead  of  the  strong 
uprights  which  supported  the  exterior  of  the  coil  in  the  "  Caroline," 
the  great  ship  has  been  fitted  with  three  enormous  water-tight  iron 
tanks,  into  which  the  cable  has  been  coiled,  after  Mr.  NewalPs  manner. 
These  tanks,  we  believe,  originated  in  a  suggestion  of  Hr.  Siemans, 
C.E.,  who  was  engaged  by  Gbvemmeut  to  certify  to  the  efficiency  of 
the  construction  and  mode  of  packing  a  cable  originally  designed  for  . 
the  East  Indies,  but  afterwards  known  as  the  Malta  and  Alexandria 
cable.  In  consequence  of  the  rapid  heating  of  the  coils,  Mr.  Siemans 
required  that  they  should  be  kept  immersed  in  water  during  the 
voyage,  and  the  success  of  this  plan  had  induced  its  adoption  in  the 
present  instance.  The  cable  appears  to  have  been  coiled  into  the  three 
tanks  around  a  temporary  core,  which  was  then  removed  to  give  place 
to  a  telescopic  arrangement  of  skeleton  framework,  designed  by 
Messrs.  Canning  and  Clifford,  the  engineers  engaged  in  the  important 
work  of  paying  out  the  cable.  These  telescopic  frames  fill  the  eye  of 
the  coil,  and  prevent  any  portion  of  the  cable  falling  into  the  eye  of  the 
ooil  and  getting  entangled  during  the  paying  out.  Windlass  barrels 
are  placed  at  the  bottom  of  the  framework,  and  leading  down  to  them 
through  guide  pulleys  are  wire  ropes  attached  to  the  several  sliding  or 
telescopic  frames,  apparently  with  the  view  of  drawing  down  these 
frames  one  within  the  other,  as  the  depth  of  the  coil  decreases,  "  thus 
forming,"  as  it  has  been  described,  *^  a  sinking  core  around  which  the 
ascending  cable  might  run." 

This  was  precisely  the  arrangement  which  a  jury  determined,  in  the 
case  of  Newall  v,  Elliott,  in  February,  1864,  was  an  infringement 
of  Mr.  Newall*s  patent,  but  which,  from  being  applied  at  sea,  beyond 
the  jurisdiction  of  his  patent,  was  ultimately  declared  to  be  no  inva- 
sion of  the  inventor's  rights.  Without  going  so  far  as  to  say  that  this 
adaptation  of  Mr.  Newall*s  principle  will  not  answer  so  well  as  the 
fixed  cone,  we  may  confidently  affirm  that  it  is  in  no  respect  better. 
On  the  contrary,  it  involves  more  trouble  and  expense  in  coiling  and 
packing  the  cable,  and  being  but  at  best  a  skeleton  core,  it  renders  it 
possible  for  a  loose  piece  of  timber  falling  within  the  eye  to  obstruct 
the  ascending  line  of  cable,  and  produce  a  "  fault"  of  some  kind  that 
will  necessitate  the  stoppage  of  the  operation  of  paying-out  to  make 
good  the  injury.  That  some  such  accident  has  occurred  we  have  every 
reason  to  believe,  for  the  telegram  received  from  Yalentia,  dated  July 
26<h,  states  "  there  has  been  a  hitch,  but  all  is  now  rectified ;"  and 
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again,  on  the  same  day,  a  more  explicit  statement  was  given,  viz.,  tliat 
"  a  small  fault  has  been  discovered  and  cut  out/*  Fortunately,  the 
weather  was  propitious  for  laying-too  while  the  splice  was  being  made, 
for  we  are  further  informed  with  respect  to  the  "  G-reat  Eastern**  and 
her  cable,  that  "she  is  now  paying-out  again,  and  the  signalling  is 
perfect.** 

In  a  national  undertaking  like  the  laying  of  the  Atlantic  telegraph 
cable,  it  was  highly  important  that  every  precaution  should  have  been 
taken  to  secure  success,  even  though  the  managing  director  of  the  com- 
pany had  been  reduced  to  the  mortifying  position  of  acknowledging 
*  merit  in  the  invention  of  a  rival  manufacturer.  Had  a  reasonable  pro» 
position  been  made  by  the  company  for  the  use  of  Mr.  Newall's  appa- 
ratus, we  have  no  doubt  it  would  have  been  heartily  received;  or  if  the 
determination  had  been  adopted  to  brave  the  consequences  of  a  law- 
suit, and  avowedly  to  invade  the  patent,  the  public  would  have  had 
nothing  to  say  to  that  course ;  but  to  jeopardise,  to  ever  so  small  an 
extent,  a  national  undertaking,  by  omitting  to  use  the  best  known  form 
of  apparatus  for  laying  down  the  submarine  telegraph  cable,  for  fear 
of  consequences  independent  of  the  enterprise  in  hand,  is  altogether 
indefensible. 

Besides  the  outer  cylinder  and  cone  which  Mr.  Newall  employs  to 
form  an  annular  space  for  the  reception  of  the  coil,  he  uses  suspended 
rings  for  guiding  the  cable  upwards  out  of  the  hold  to  the  brake  appa- 
ratus, which  delivers  the  cable  over  the  stem  of  the  ship  into  the  sea. 
"No  guides  of  this  kind  were  fixed  in  either  vessel  at  the  time  of  our 
visit,  but  since  she  sailed  the  "  G-reat  Bastem"  has  evidently  been 
provided  with  a  contrivance  of  that  kind,  for  the  IHmet*  correspondent, 
in  his  communication,  dated  July  24th,  says : — '*  The  circular  guards, 
called  crinolines,  to  be  suspended  over  the  cable  tanks,  and  through 
the  centre  of  which  the  cable  will  be  paid  out,  have  been  fixed.**  If, 
therefore,  the  laying  of  the  cable  should  prove  no  mere  evapescent 
success,  Mr.  Newall  must  share  in  the  credit  which  will  rightly  belong 
to  those  whose  united  exertions  shall  have  resulted  in  "  a  consumma- 
tion devoutly  to  be  wished.** 


Since  the  above  was  in  type,  a  telegram,  dated  Yalentia,  July  26th, 
says  : — "  The  *  Great  Eastern*  picked  up  eleven  miles  to  the  fault  in 
the  cable,  which  was  caused  by  a  piece  of  wire  being  driven  quite 
accidentally  into  the  core  by  the  paying-out  machinery.**  If  this  be 
the  true  explanation  of  the  "  fault,**  it  is  a  strange  result  of  the  exces- 
sive show  of  caution  displayed  on  board  to  proteot  the  cable  fronf 
injury  through  wilful  or  thoughtless  acts. 
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NOVEL  PEACTICE  IN  PATENT  LAW  ADMINISTRATION. 

A  curious  case,  arising  out  of  an  application  made  to  the  Solicitor- 
Gteneral  for  a  disclaimer  upon  a  patent  that  had  been  declared  invalid 
by  reason  of  the  defective  nature  of  the  specification,  has  recently 
been  under  discussion,  and  deserves  the  serious  attention,  not  merely 
of  patent  lawyers,  but  of  all  persons  interested  in  patent  property. 
It  will  be  remembered  by  our  readers  that  in  January  last  the  Lord 
Chancellor  gave  judgment  on  the  case  Simpson  v.  Holliday,  which  was 
an  appeal  from  a  decision  of  Yice-Chancellor  Wood,  delivered  in 
June,  1854,  condemning  the  defendant  in  costs  for  an  infringement  of . 
Medlock*8  patent  for  preparing  aniline  dyes  by  treating  aniline  with 
dry  arsenic  acid,  which  patent  had  become  the  property  of  the  plaintiff 
Simpson  and  his  partners.  The  Yioe-ChanceUor  had  pronounced  in 
favour  of  the  validity  of  the  patent,  but  this  point  the  Lord-Chancellor 
over-ruled,  on  the  ground,  to  state  it  briefly,  that  two  alternative 
processes  of  preparing  the  dye  had  been  described,  and  that  confessedly 
but  one  would  answer.*  Two  courses  now  lay  open  to  the  plaintiff, 
either  to  appeal  to  the  House  of  Lords  or  to  amend  the  specification 
by  disclaimer,  and  to  commence  proceedings  th  novo  against  Mr.  Holli- 
day. The  latter  was  the  course  determined  on,  and,  in  pursuance  of 
this  decision,  a  disclaimer  was  prepared,  striking  out  the  objectionable 
matter,  and  leaving  only  the  description  of  the  process  which  was  in 
profitable  use.  Advertisements  required  by  the  statute  were  published, 
stating  the  intention  of  the  plaintiff  to  disclaim,  and  inviting  the  opposi- 
tion of  all  parties  interested  in  stopping  the  grant  of  the  disclaimer.  As 
the  process  was  very  valuable,  an  unusual  number  of  chemical  manufac- 
turers signified  their  intention  of  opposing  the  application,  and  in  due 
course  a  day  was  appointed  for  hearing  the  objections  to  the  disclaimer. 

It  would  appear  that  at  the  hdaring  of  the  case,  which  came  off 
before  the  Solicitor-General,  on  the  28th  of  March  last  and  on  subse- 
quent days,  the  petitioners  for  the  disclaimerwererepresentedby  counsel, 
who  urged  the  conformity  of  the  form  of  disclaimer  with  the  provisions 
of  the  statute,  in  respect  of  which,  as  we  understand,  no  exception 
was  or  could  reasonably  be  taken.  The  parties  who  had  lodged  notices 
of  opposition  also  appeared  at  the  hearing ;  but  no  evidence  of  any  kind 
was  given  or  tendered  by  them.  This  would  seem  to  show  that  some 
sufficient  objection  had  been  raised  to  the  disclaimer  by  the  Solicitor- 
G^eral,  which  rendered  it  unnecessary  for  the  opponents  to  state  their 
objections.  After  mature  deliberation,  and,  no  doubt,  as  the  practice 
of  the  SoUdtor-Qeneral  in  cases  of  the  kind  would  lead  us  to  infer, 

*  For  nports  of  thifl  case  fee  Vol.  XX.,  p.  105,  and  YoL  XXL,  p.  Ill,  of  this 
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with  the  ooncorrence  of  the  Attomej-G«neral,  the  following  deci- 
8ion  was  delivered,  in  writing,  to  the  agent  of  the  petitionen : — 

GDhE  8OLI0ITOS-(}E]frBSiLL*8   JUBOICEKT. 

I  hereby  grant  my  fiat,  giving  leave  to  the  above-named  George 
Simpson,  G^rge  Maule,  and  JBdward  Chambers  Nicholson  (the 
assignees  and  now  legal  and  equitable  owners  of  the  said  letters  patent), 
to  file,  in  the  Great  Seal  Patent  Office,  with  the  specifieation  to  wfaidi 
the  same  relates,  the  above  written  disclaimer,  subject  to  the  condition 
written  below,  and  to  the  payment  of  the  posts  attending  the  opposition 
before  me. 

B.  P.  CoLLiEB,  Solicitor-General. 

Temple,  May  18th,  1805. 

ThI   OoSDinOV  ABOTS  BmBBSD  TO. 

No  action  is  to  be  hereafter  brought  against  Thomas  HoUidi^  and 
Company,  of  the  Tumbridge  Colour  Works,  Huddersfield ;  Boberti 
Dale  ana  Coxnpany,  of  the  Combrook  Chemical  Works,  Manchester ; 
Wilson  and  Company,  of  the  Chemical  and  Colour  Works,  Jubilee- 
street,  Mile-end,  E. ;  Dan  Dawson,  of  Huddersfield ;  Hugo  Levinstein, 
of  5,  New  Bridge-street,  Blackfriars-road;  Bead  Holliday,  of  Hudders- 
field ;  Bichard  Smith,  of  West-street,  Glasgow,  manufiutoing  chemiat; 
or  any  or  eitiier  of  them,  for  any  infringement  of  the  said  patent^  by 
the  use  or  continued  use,  during  the  continuance  of  the  said  patent,  of 
any  process  or  nrocesses  for  manufacturing  or  preparing  red  and 
purple  dyes  whi(ui  is  or  Ure  in  use  by  them,  or  either  of  them,  at  the 
present  time. 

B.  P.  CoiiiiixB. 

The  nature  of  the  condition  appended  to  the  allowance  of  the  dia« 
claimer  v^  naturally  astonished  the  owners  of  the  aniline  patent,  and 
led  them,  under  the  adrice  of  counsel,  to  reject  the  grant  of  the  Soli- 
citor-Gtoneral's  fiat,  and  he  consequently  filed  a  disallowance  of  the 
disclaimer.  An  appeal  was  then  made  to  the  Patent  Commissioners 
in  the  fonp  of  a  petition,  setting  out  the  fiMsts  of  the  case,  and  ending 
with  the  following  prayer : — 

"  1.  That  the  Solidtor-Qeneral  having  granted  his  fiat  for  the  di»« 
claimer,  your  Petitioners  submit  that  such  fiat  cannot  be 
recalled ;  and  thegr  pray  that  you  will  be  pleased  to  fiOie  the 
said  disclaimer  with  the  fiat,  so  that  your  petitionen,  not 
having  consented  to  the  conditions,  may  oe  enabled  to  tiythe 
question  of  their  validity ; 

"  2.  Or  that  the  said  disclaimer  may  be  referred  to  one  of  the  law 
officers  mentioned  in  the  statute,  with  such  instruction  as  to 
you,  the  Commissioners  of  Patents,  may  seem  fit ; 

*'  8.  Or  that  tiie  Commissioners  of  Patents  require  a  fuller  statement 
of  the  case,  that  jovn  Petitioziers  may  be  heard  by  counsel 
btfore  the  Commisioners  of  Patents } 
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'^  4.  That  the  CommiflBioners  of  Patents  will  gire  to  totit  PetHion^n 
such  farther  ot  other  rielief  aa  they  may  see  fit." 

Ab,  however,  it  is  not  usual  for  the  Lord  Chancellor  to  disturb  the 
ruling  of  the  law  officers  —two  of  his  fellow  Commissioners — and  as  the 
Master  of  the  Bolls  would  hardly  think  it  right  to  go  counter  to  the 
head  of  the  legal  profession,  the  petition  met  with  no  success,  but  was 
returned  by  the  present  Lord  Chancellor,  endorsed  with  the  word 
"refased." 

Messrs.  Simpson  and  Co.  are  thus  left  without  any  resource  short 
of  legislative  interference  for  amending  their  specification ;  the  conse* 
quence  of  which  is,  that  a  valuable  property  has  been  sacrificed  as 
completely  as  if  the  Disclaimer  Act  of  1886 — ^that  valuable  contribution 
made  by  Lord  Brougham  to  our  laws— had  never  existed.  If  this 
practice  is  to  be  continued,  it  will  be  useless  in  future  for  the  owner  of 
a  defective  patent  to  take  comfort  to  himself  that,  in  the  words  of  the 
Act,  he  ''may,  if  he  think  fit,  enter  with  the  Clerk  of  the  Patents  *  * 
a  disclaimer  of  any  part  of  either  the  title  of  the  invention  or  of  the 
specification:"  for  he  has  first  to  obtain  the  leave  of  the  Attorney  or 
Solicitor' General,  who,  not  content  with  exercising  a  limited  discretion 
like  their  predecessors,  and  ascertaining  that  no  proposed  disclaimer 
''  shaQ  extend  the  exclusive  right  granted  by  the  said  letters  patent,'^ 
may  think  fit  to  impose  such  conditions  as  will,  in  effect,  confer  a  fi^ 
license  on  all  who  have  had  the  baseness  to  infringe  upon  the  appli- 
cant's patents 

That  the  law  officers  ever  contemplated  such  a  result  firom  the  deci* 
■ion  given  above  we  should  be  the  last  to  assert,  for  more  conscientious, 
pamstaking  administrators  of  the  law  than  our  present  law  officers 
could  not  well  be  found  ;  but  that  the  principle  acted  upon  with  respect 
to  Messrs.  Simpson's  disclaimer  wiU  have  a  most  oppressive  and  demo- 
ralising tendency,  if  followed  up,  we  are  quite  certain^  and  for  this 
reason,  and  for  iliis  only,  we  enter  our  protest  agamst  it. 


$mnt  "^jxbnda. 


2b  Jajos  Alulk,  of  Dundee,  JV1.B.,  fir  an  improved  adhesive  mixture. 
—[Dated  22nd  August,  1864.] 

This  invention  relates  to  a  mixture  for  the  purpose  of  fixing  leather, 
gutta-percha,  india-rubber,  or  any  other  like  material  on  the  surface  of 
cast  iron,  wrought  iron,  brass,  or  any  other  metal,  and  consists  of  a 
combination  of  common  glue,  ammoniacnm,  and  nitric  add,  or  any  other 
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gain  or  acid  of  similar  power  and  strength.  The  two  first-named  ingre- 
dients are  placed  in  a  suitable  yessel,  and  properly  dissolved  by  fire  or 
steam  heat,  and  when  commingled  by  a  hand  stirrer,  or  bj  suitable 
machinery,  the  third  ingredient  is  added.  This  mixture  is  chiefiy 
intended  to  be  used  for  the  purpose  of  fixing  leather  on  the  outer 
surfaces  (^the  rollers  used  in  the  preparing  machinery  of  jute^  wool, 
flax,  cotton,  and  other  sin^ar  matenab. 

llie  chief  advantage  resulting  from  this  invention  is,  that  a  mixture 
is  obtained,  the  adhesive  principle  of  which  is  of  a  much  superior  qualilrr 
to  any  hitherto  employed,  and  that  although  the  metals  be  covered  with 
oil,  that  does  not  affect  its  adhesive  powers.  The  mixture  may  either 
be  in  the  liquid  or  solid  state,  and  it  can  be  applied  with  a  brush,  or  in 
any  way  that  common  glue  is  applied.  The  proportions  of  such  ingre- 
dients which  it  is  preferred  to  employ,  are  112  lbs.  of  common  glue, 
and  7  lbs.  of  nitric  acid  to  7  lbs.  of  ammoniacum,  although  other  pro- 
portions may,  in  many  instances,  be  advantageously  employed. 

The  patentee  claims,  **  the  combination  of  substances  for  producing 
a  new  adhesive  mixture  for  the  purposes  described." 


2b  Alt&eb  Fobd,  ofPeekhm,for  an  improved  method  of  nnmitfaeNTing 
floorcloth,— \lM%di  24th  August,  1864.] 

Thx  patenteecoatswithasolutionof  size  a  textile  &bric,  so  as  to  form 
what  IS  known  to  india-rubber  workers  as  a  "stripping  doth."  He 
then  applies  to  the  sized  sur&ce  of  this  cloth,  by  means  of  rollers  or 
some  otner  suitable  machine,  a  coating  of  india-rubber,  or  of  indi»- 
rubber  in  combination  with  some  earthy,  mineral,  or  vegetable  sub- 
stance, and  softened  or  not  by  solvent,  as  occasion  may  require,  and  of 
sufficient  thickness  to  admit  of  its  being  subsequently  stripped  off  the 
doth  without  injury.  To  the  cloth  so  coated,  he  applies,  Dy  means  of 
rollers  or  a  spreading  machine,  a  mixture  composed  of  bruisea  or  ground 
cork,  and  a  solution  of  india-rubber,  or  of  some  other  glutinous  or 
adhesive  material,  capable  of  holding  the  partides  of  cork  together; 
and  thus  forms  what  is  known  as  a  kamptulicon  sur&ce.  £Le  then 
dries  the  fabric  by  heat,  and  subjects  it  to  repeated  pressure  through 
rollers,  so  as  to  give  it  the  necessary  thickness  and  consistence.  l£e 
whole  is  then  stripped  from  off  the  "  stripping  doth«"  and  a  cork  floor- 
doth  is  formed,  with  an  elastic  india-rubber  back. 

The  cloth  so  formed  may  be  perforated  with  eyelet  holes,  filled  with 
evelets,  and  so  arranged  as  to  form  a  pattern  on  the  sur&ce  of  the 
cloth.  The  object  of  this  proceeding  is  to  admit  of  the  ingress  of  air 
between  the  doth  and  the  flooring,  so  as  to  prevent  the  latter  becoming 
rotten  by  the  damp. 

The  patentee  claims,  ^'  IHrst, — ^the  production  of  a  floordoth  having 
a  cork  surface  with  an  india-rubber  back ;  and,  Second, — the  production 
of  a  floorcloth,  so  perforated  as  to  admit  of  the  ingress  and  egress  of 
air  between  it  and  the  flooring  to  which  it  is  applied." 
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To  Thomas  Bbidobs  Heathobw,  qf8L  James' s-sqtiare,  for  improvements 
in  the  construction  of  submarine  and  other  foundations, — [Dated  26th 

July,  1864.] 

This  inTention  rdates  to  the  eonatruction  of  submarine  foundations 
where  there  is  a  level,  shelving,  or  sloping  bottom  of  a  varying  density, 
possibly  covered  with  mud,  sand,  or  shingle  to  a  great  depth. 

In  Plate  III.,  fig.  I  shows  in  section  a  portion  of  a  floating  caisson 
of  an  annular  construction,  the  polygonal  outline  varying  according  to 
the  formation  of  the  superstructure ;  fig.  2  is  a  section  of  a  caisson 
fixed  and  ready  to  receive  its  superstructure ;  fig.  3  is  an  elevation  of 
a  fort  with  this  substructure,  and  erected  in  deep  water  upon  a  hard 
shelving  bottom  ;  figs.  4  and  5  are  sections  of  this  superstructure  for 
a  muddy  bottom,  with  no  rock  or  hard  bottom  underneath  ;  and  fig.  6 
is  an  elevation  of  a  caisson  which  may  be  used  for  a  shelving  or  sloping 
bottom,  in  place  of  that  shown  by  figs.  2  and  3. 

The  mode  of  fixing  these  superstructures  is  a*  follows : — The  portion 
of  caisson,  shown  by  fig.  1  is  floated  out  to  sea,  exactly  over  the  spot 
upon  which  the  building  is  to  be  erected,  and  there  anchored.  Con- 
crete is  then  placed  in  the  caisson  so  as  to  cause  it  to  sink  evenly,  and 
as  soon  as  this  portion  of  the  caisson  is  sufficiently  deep  in  the  water, 
an  additional  height  is  added,  and  concrete  placed  therein  to  sink  it 
deeper  in  the  water ;  this  operation  continues  until  a  firm  foundation 
is  obtained  by  the  weight  of  the  caisson,  with  interior  filling  of  cor- 
crete,  sinking  through  the  mud  or  other  soft  ground  to  the  hard  ground 
beneath.  The  interior  is  then  filled  up  with  stones  or  concrete,  or 
stones  and  concrete,  upon  which  and  the  concrete  the  superstructure 
is  erected.  Should  the  hard  ground  be  of  a  shelving  or  sloping  bot- 
tom, the  caisson  will  only  bear  upon  the  highest  side  of  the  same,  and 
to  preserve  its  perpendicularity,  immediately  it  touches  the  hard  ground, 
stones  are  discharged  through  the  interior  of  the  caisson,  aud  will 
naturally  settle  in  such  a  position  as  to  form  a  foundation  upon  which 
the  caisson  may  rest,  as  snown  by  figs.  2  and  3.  The  caisson  may, 
however,  be  made  to  bear  equally  upon  the  shelving  or  sloping 
bottom,  and  still  retain  its  perpendicularity,  as  shown  by  fig. 6.  On 
a  muddy  bottom,  with  no  rock  or  hard  substance  underneath,  a 
caisson,  similar  to  figs.  4  or  5,  should  be  used,  which  would,  on  being 
sunk  as  before  deseribed,  force  the  mud  or  sand  up  into  the  conical 
space  until  it  arrived  at  the  apex,  when  the  soft  soil  would  be  com- 
pressed and  densified  in  the  cone,  and  a  firm,  unyielding  foundation 
IS  obtained. 

This  mode  of  obtaining  foundations  in  water  with  a  muddy  bottom, 
with  no  rock  or  hard  substance  underneath,  will  also  apply  to  obtaining 
the  same  in  soft  or  peaty  ground  on  land,  with  only  a  ctinerence  in  the 
plan  of  construction,  viz.,  the  caisson  being  built  up  in  a  trench  of  a 
certain  depth,  which  would  be  regulated  according  to  the  density  of  the 
soil ;  the  mode  of  sinking  it  being  the  same  as  before  mentioned. 

The  patentee  claims,  "the  construction  of  submarine  and  other 
foundations,  substantially  in  the  manner  hereinbefore  described." 
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To  FsBCT  Gbaham  BvGHAKAir  WB8T1U.C0TT,  ^  SUwick,  NewcoitU- 
on-Tyne^fw  improvementt  in  hydraulic  ^«ii#«.— [Dated  8rd  Augost, 

1864.] 

Hebetofobe,  in  hydraulic  cranes,  the  cylinder  or  cylinders  of  the 
hjdrauHc  machinery  have  been  separated  from  the  crane  itself,  and  car- 
ried  upon  an  independent  foundation  or  bed  plate.  Now,according  to  this 
invention,  the  cranes  are  constructed  in  such  manner  that  the  hydraulic 
machinery  is  carried  within  the  parts  of  the  crane  itself.  For  this 
purpose  the  cylinder  and  ram  are  placed  upon  the  pillar  or  jib  of  the 
crane,  and  the  water  supply  pipe  of  the  engine  is  conveyed  up  through 
the  pivot  upon  which  the  crane  pillar  turns.  The  water  supply  pipe, 
which  rises  up  through  the  pivot  upon  which  the  crane  pillar  turns,  as 
before  mentioned,  either  passes  to  the  cylinder,  or,  if  the  vaWe  be  also 
attached  to  the  crane,  it  passes  to  the  valve,  and  so  to  the  cylinder.  It 
is  preferred  that  the  pipe  should  pass  through  the  lower  pivot,  as  by  so 
doing  advantage  can  be  taken  of  the  pressure  of  water,  acting  on  the 
area  of  the  supply  pipe  passing  through  the  pivot,  to  ease  or  relieve 
to  that  extent  the  weight  of  the  parts  revolving  upon  the  bottom 
socket,  and  thus  enable  the  jib  to  be  turned  with  greater  ease. 

The  figure  in  Plate  IV.  shows  a  side  elevation  of  a  crane,  constructed 
and  worked  according  to  this  invention,  a,  ▲,  is  the  pillar,  composed 
of  parallel  plates ;  b,  is  the  jib ;  c,  c,  are  the  stays ;  n,  n,  is  the  bottom 
pivot,  on  which  the  pillar  turns ;  b,  is  the  top  pivot ;  F,  is  the  top 
socket ;  o,  is  the  bottom  socket ;  H,  is  the  hydraulic  cylinder,  carrying 
the  pulley  o,  and  the  cylinder  has  also  one  end  of  the  chain  p,  attached 
to  it ;  I,  IS  the  ram,  which  carries  the  pulley  oS  over  which  the  chain  F, 
passes,  then  under  the  pulley  o,  thence  over  the  pulley  o*,  and  then 
over  the  pulley  o^,  at  the  upper  end  of  the  jib.  The  length  of  the 
hydraulic  cylinder  and  ram,  and  the  number  of  the  multiplying  pulleys, 
will  depend  on  the  length  of  lift  required.  K,  K,  are  the  guides  for  tiie 
ram ;  l,  is  the  valve,  having  a  handle  for  working  the  ram ;  H,  ic,  are 
the  pressure  pipes ;  and  k,  k,  are  the  exhaust  pipes.  It  is  preferred 
that  the  pivot,  which  works  in  the  bottom  socket,  should  be  made  with 
a  vessel  or  cistern  to  receive  the  exhaust  water  from  the  cylinder,  as 
also  the  drainage  water,  before  passing  through  the  bottom  socket  to 
the  exhaust  pipe  or  drain ;  and  it  is  also  preferred  that  the  water  for 
working  the  hydraulic  cylinder  should  pass  through  the  bottom  pivot, 
but,  if  desired,  it  may  pass  through  the  upper  pivot,  or  be  otherwise 
separately  supplied  to  the  hydraiuic  cylinder. 

The  patentee  claims,  "constructing  the  hydraulic  cylinders  and 
valves  of  hydraulic  cranes  with,  in  place  of  separate  from,  the  cranes.*' 


To  James  Badoliffe,  of  HolUnwood,  and  Majob  Badcliffe,  of  Man- 
Chester,  for  certain  improvements  in  the  manufacture  of  narrow  fabrics, 
such  as  "  tapeSy^  "  webbings,'''  "  bands''  "  nbbons,''  or  other  similar 
articles.— [Darted  4th  August,  1864.] 

This  invention  consists  in  the  employmeut  of  one  shuttle  only  in  the 
manufacture  of  narrow  fabrics.  The  weaving  is  effected  in  the  ordi- 
nary manner,  the  warp  and  weft  being  employed  as  in  weaving  calico 
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or  other  fabric  (or,  if  preferred,  the  warp  may  extend  from  back  to 
front,  as  usual,  and  tbe  weft  be  thrown  across  diagonally  to  the  warp)  ; 
but,  instead  of  weaving  an  entire  fabric  across  the  loom,  the  selvage  is 
formed  by  well-known  means,  in  many  places,  across  the  width,  thus 
dividing  the  fabric  into  a  series  of  bands  joined  together  by  the  com- 
bination of  the  wefl  threads.  In  this  state  the  piece  may  he  bleached, 
dyed,  and  embossed  with  a  rib  or  pattern,  or  not,  or  they  may  be  other- 
wise treated  as  piece  goods,  and  when  finished,  by  severing  the  weft 
threads  dose  to  the  selvages,  a  number  of  finished  *' ribbons,"  "tapes," 
or  bands  will  be  produced  the  entire  length  of  the  piece,  and  in  a 
finished  state. 

In  Plate  III.  fig.  1  represents  in  plan  a  portion  of  a  loom  for  weav- 
ing the  tapes  or  ribbons,  and  showing  more  particularly  the  subdivision 
of  the  warp  threads,  and  also  the  position  of  the  selvage  and  ordinary 
heald  shafts. 

Fig.  2  is  a  diagram  of  the  healds,  showing  the  arrangement  of 
the  extra  or  supplementary  heald  shafts,  and  the  method  of  connecting 
the  same  at  the  top  and  bottom,  with  the  fi-ont  or  selvage  healds.  This 
diagram  shows  also  the  respective  position  of  such  healds  in  connection 
with  the  ordinary  healds  at  the  time  of  twisting  or  forming  the  selvages 
of  each  respective  tape  or  ribbon. 

In  fig.  1,  a,  0,  is  the  framing  of  the  loom,  and  b,  5^,  the  tappets  actu- 
ating through  the  "jacks,"  the  extra  or  supplementary  shafts  of  the 
front  or  selvage  healds  c,  c^.  These  heald  threads  (shown  in  dots)  are 
placed  so  as  to  act  upon  the  outside  warp  threads  of  each  respective 
tape,  in  the  manner  hereinafter  described,  the  subdivision  of  the  warp 
threads  into  tapes  (shown  by  thick  dots)  being  more  readily  seen  in 
fig.  1.  In  fi^.  2,  the  selvage  healds  c,  c^,  and  the  ordinary  healds  d,  d^y 
are  shown  with  the  shed  open,  and  in  the  position  when  forming  the 
selvages  of  the  tapes,  the  action  of  which  will  be  understood  on  refer- 
ence to  the  diagram.  The  warp  threads  passing  through  the  first  loop 
e*,  of  the  extra  or  supplementary  healdiB,  is  continued  thence  to  the 
first  eyelet  or  loop  d^,  of  the  ordinary  healds  d ;  the  bottom  or  lower 
warp  threads  forming  the  "shed"  is  passed  in  like  manner  through 
the  loop  e,  of  the  back  or  selvage  heald  c^ ;  from  thence  it  passes 
through  the  eyelet  e^,  of  the  ordmary  back  heald  d^,  thereby  causing, 
as  the  ''  shed"  closes,  a  twist  or  knot  to  be  given  to  the  outside  warp 
threads  of  each  tape  with  the  weft  as  it  is  delivered  from  the  shuttles 
during  its  traverse  across  the  "  shed." 

The  patentees  claim,  "  weaving  narrow  fabrics,  such  as  tapes,  bands, 
webbings,  or  ribbons,  with  one  shuttle  only,  by  subdividing  the  warp 
into  narrow  widths,  and  forming  a  selvage  at  each  side  of  each  width 
or  tape  by  the  action  of  the  healds;  such  narrow  fabrics  having  hitherto 
been  woven  by  a  number  of  shuttles  each  traversing  only  the  width  of 
one  tape,  so  as  to  form  the  selvages,  as  described." 


2b  Fbancis  THOHKTOTf,  of  Grosveiiar-street,  Oaviberwell,  for  improve* 
menu  in  presses  for  pressing  and  packing  cottotiy  tcool,  silk,  hay,  straws 
and  similar  substances, — [Dated  4th  August,  1864.] 

In  Plate  III.,  fig.  1  shows  a  side  elevation,  partly  in  section,  of  a  pair 
of  presses,  constructed^  and  worked  according  to  this  invention;  and 
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figs.  2  show  some  of  the  details  separately.  The  pair  of  presses  are 
arranged  in  such  manner  that  their  pistons  are  both  attached  to  one 
piston  rod,  and  at  the  respective  ends  thereof,  so  that  as  the  piston 
of  one  is  moved  to  compress  the  cotton  or  other  fibrous  substance  into 
a  bale,  the  piston  of  the  other  is  moved  back,  so  as  to  leave  the  trunk 
or  box  vacant  to  receive  a  charge ;  consequently,  a  bale  is  made  alter- 
nately in  each  of  the  two  presses.  At  the  outer  end  of  each  box  is  a 
separate  frame,  the  skeleton  or  framing  of  which  is  of  strength  to 
receive  and  have  compressed  within  it  the  charge  which  is  introduced 
into  the  box,  and  when  the  bale  has  been  thus  compressed  into  such 
frame,  the  frame  with  the  bale  is  detached  from  the  end  of  the  box, 
and  from  the  piston,  whilst  the  side  of  the  bale,  against  which  the 
piston  has  previously  pressed,  is  retained  under  pressure  by  means 
of  bars  or  other  arraugements  previously  received  into  recesses  in  the 
face  of  the  piston ;  such  bars  or  instruments  being  locked  to  the  frame 
of  the  receiviug  chamber  within  the  frame  at  the  end  of  the  box. 

JL,  and  B,  are  the  boxes  of  the  two  presses,  and  a^  and  b^  are  the 
'two  frames  which  are  applied  at  the  respective  outer  ends  of  the  two 
boxes.  The  frames  a*,  b*,  are  lined  on  the  interior,  and  formed  with 
doors  to  remove  the  bale  after  it  has  been  properly  lashed  or  bound, 
and  it  may  be  stated  that  the  lashing  or  binding  of  a  bale  is  similar 
to  that  now  in  ordinary  use.  c,  is  the  piston  rod,  to  the  two  ends  of 
which  the  pistons  working  in  the  two  boxes  a  and  b,  are  fixed.  The 
piston  rod  is  formed  into  a  screw,  in  order  that  it  may  be  moved  to 
and  fro  by  means  of  a  screw  nut  n,  which  works  in  bearings  on  two 
fixed  blocks  £,  £ ;  and  the  screw  nut  is  in  the  centre  of  the  nave  or 
boss  of  a  screw  wheels,  which  is  worked  by  a  worm  shaft  o,  driven 
by  a  steam-engine,  arranged  intermediate  of  the  two  boxes  of  the  pair 
of  presses.  When  either  of  the  piston  rods  is  in  the  position  of  the 
one  shown  in  the  box  a,  the  door  at  the  upper  part  of  the  box  is 
opened,  and  a  charge  of  cotton  is  introduced;  the  door  is  then  shut 
and  fastened,  and  the  outward  movement  of  the  piston  then  takes 
place  by  which  the  cotton  is  driven  into  and  compressed  in  the  frame 
at  the  out^r  end  of  the  box,  which,  for  the  time,  is  secured  to  the  outer 
end  of  the  box,  by  means  of  the  projecting  ends  of  the  bars  at  the  four 
angles  of  such  frame,  entering  suitable  sockets  or  recesses  h,  h,  formed 
in  the  framing  at  the  ends  of  the  boxes ;  and  the  four  ends  of  the  bars  of 
the  detachable  frame  are  secured  into  position  by  bolts  i,  i ;  or  the 
parts  of  the  frames  a',  b»,  which  enter  and  connect  with  the  frames  of 
the  boxes  a  and  b,  may  be  otherwise  attached  and  securely  held  for  a 
time,  so  as  to  form  as  it  were,  in  each  case,  part  of  the  box  of  the 
press.  When  the  piston  of  a  press  has  completed  its  outward  motion, 
it  is  withdrawn  a  short  distance,  when  the  door  k,  is  opened,  and  bars 
are  introduced  along  grooves  l,  formed  in  the  face  of  the  piston,  the 
piston  is  then  caused  to  move  outwards  and  push  the  bars  over  lugs 
on  the  frame  a*,  or  b^.  The  rods  or  bars  are  retained  in  position  by 
means  of  keys  M,  or  the  bars  or  instruments  used  for  retaining  the 
bales  in  the  frames  a',  b',  may  be  otherwise  arranged  to  be  locked  into 
the  frames  by  spring  or  other  latches  or  stops  applied  to  the  frames, 
and  as  soon  as  the  fastening  of  the  bale  within  a  frame  a^  or  b^  has 
been  accomplished,  that  frame,  with  the  bale  therein,  may  be  detached 
by  withdrawing  the  boUs  I,  or  other  fastenmgs  employed ;  and  the 
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parts  of  the  frames  a}  and  b',  may  then  be  detached  from  the  ends  of 
the  box  or  trunk,  bj  causing  the  piston  to  be  moved  outwards  a  dis- 
tance requisite  for  that  purpose ;  or  the  frames  A^  b',  may  be  removed 
in  other  suitable  manner. 

Fig.  1  shows  the  two  presses  combined  together,  with  a  steam-engine 
for  working  them,  forming  one  carriage  mounted  on  four  railway 
wheels ;  but  wheels,  suitable  for  running  on  other  roads,  may  be  used 
in  place  thereof.  The  frames  a^,  b>,  are  also  each  mounted  on  four 
wheels. 

The  bale  having  been  thus  produced  in  a  frame  a',  bS  is,  after  it  has 
been  bound  or  lashed,  delivered  by  the  opening  of  the  doors. 

The  patentee  claims,  "  the  mode  herein  described  of  combining  and 
working  two  presses.'* 


lb  Neil  McHaffie,  of  Glasaow,  for  improvements  in  treating  iron 
plates  for  ship  building,  loiter  making,  and  similar  uses,  and  also 
rorought  iron  in  other  forms,  to  render  it  capable  of  resisting  oxida^ 
tion  or  destruction  hg  sea  and  other  water,  and  atmospheric  and  other 

corroding  influences. — [Dated  6th  August,  1864.J 

« 

This  invention  consists  in  treating  wrought  iron,  whether  it  be  in  the 
fpnn  of  plates  or  sheets,  or  forged  or  fashioned  to  any  desired  shape, 
for  sheathing  ships,  by  surrounding  it  with  oxide  of  iron,  or  oxide  iron 
ore,  or  with  oxide  of  manganese,  or  oxide  of  zinc,  or  matters  containing 
these  or  similar  metallic  oxides  or  substances,  and  the  whole  is  heated 
by  preference  to  a  full  red  heat ;  it  is  maintained  at  this  temperature 
for  many  hours,  and  afterwards  is  gradually  cooled.  The  wrought-iron 
plates,  sheets,  forgings,  or  other  pieces,  will  by  this  treatment  be  found 
to  haye  undergone  a  peculiar  change,  which  enables  them  to  resist 
more  or  less  completely  destructive  or  corrosive  influences.  The  plates 
or  other  articles  to  be  treated  may  be  placed  in  troughs  or  pans  of 
cast  iron,  or  troughs  built  of  fire  bricks  ;  if  of  fire  brick,  suitably  pro- 
tected from  fire  or  air  by  plastering  with  fire  clay  or  wet  sand — that  is, 
the  brick  troughs,  or  troughs  of  other  material,  placed  or  built  inside 
of  an  oven,  kiln,  or  furnace,  such  as  used  for  cementing  bar-iron  for 
converting  into  steel,  or  such  as  used  for  annealiug  iron  castings  or 
hard  hematite  iron  castings  for  making  malleable  iron  castings  :  the 
form  of  the  furnace  and  apparatus  used  is  not  material,  so  long  as 
it  is  air-tight,  and  capable  of  being  raised  to  and  maintained  at  a  red 
heat  when  containing  the  plates  or  other  forms  of  wrought  iron, 
together  with  the  oxide  or  oxides.  Alternate  layers  of  oxides  of  iron 
or  other  oxides  above  named,  with  the  sheets  or  plates  or  other 
articles  of  wrought  iron  to  be  treated,  being  placed  in  the  troughs, 
and,  by  preference,  troughs  of  iron,  and  closed  air-tight,  are  placed  in 
a  furnace  or  oven,  and  are  raised  to  and  maintained  at  a  red  heat,  and 
then  allowed  to  cool  slowly,  excepting  when  the  iron  is  desired  to  be 
hard,  in  such  cases  the  cooling  is  to  be  quickened  according  to  the 
effect  it  is  desired  to  obtain.  The  length  of  time  the  red  heat  is  to  be 
maintained  will  depend  on  the  intended  uses  of  the  sheets  or  plates  or 
other  forms  of  wrought  iron,  and  also  on  the  quality  of  the  oxides,  but 
a  workman,  after  some  experience,  will  readily  judge.    With  thick  iron 
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Ektea  or  sheets,  such  as  armour  plating,  three  days  are  sufficient,  but 
rom  twelve  hours  to  three  days  will  generally  suffice. 
It  is  preferred  to  employ  oxides  of  iron  (such  as  haematite  iron  ore 
which  has  been  once  used  in  converting  haematite  cast  iron  into  malle- 
able cast  iron),aboutone-fourth  of  fresh  haematite  orebeingadded  thereto, 
but  other  oxides  of  iron  or  of  other  metal  may  be  used  in  place  thereof, 
or  with  such  oxides  of  iron.  The  oxides  thus  employed  are  again  and 
again  used,about  one-fourthof  fresh  oxide  orebeingeach  time  added.  The 
pates  or  other  articles  of  iron  may  be  placed,  as  aboye  described,  in 
the  troughs,  with  layers  of  the  oxide  materials,  when  the  furnace  or 
oven  is  cold,  and  the  whole  brought  up  to  a  red  heat ;  or  the  filled 
troughs  may  be  drawn  into  a  hot  furnace  or  oven,  and  they  may  be 
withdrawn  therefrom  and  cooled  separate  from  the  oven,  more  particu- 
larly when  it  is  desired  to  quicken  the  cooling. 

Wrought  iron  thus  prepared,  and  without  being  painted  or  coated, 
on  being  immersed  for  a  length  of  time  in  sea  water,  is  found  to  be 
free  from  shell  fish  or  marine  animals,  and  also  in  a  great  degree  free 
from  corrosion  or  rust. 


To  Mask  Patke,  of  Thrap$tone,  ydrthatnptotuhire,  for  on  improved 
comtruetion  cf  traction  engine, — [Dated  9th  August,  1864.] 

This  invention  relates  to  certain  improvements  in  the  details  of  con- 
struction of  traction  engines,  the  chief  object  being  to  maintain  their 
\vorkinfi;  efficiency. 

In  Pmte  UI.  fig.  1  shows  the  improved  engine  in  side  elevation,  or 
bo  much  of  it  as  is  requisite  to  illustrate  the  nature  of  the  invention ; 
and  fig.  2  is  a  partial  transverse  section  of  the  same,  showing  the 
arraugement  of  the  driving  gear,  a,  a,  is  the  boiler  and  framing  of  the 
engine,  and  b,  is  the  axle  of  the  driven  or  traction  wheels ;  c,  is  the 
cylinder  of  the  engine,  inserted  in  the  smoke  box  n,  the  crank  shaft 
receiving  motion  trom  the  piston  rod  of  the  cylinder.  On  the  crank 
shaft  is  keyed  a  chain  wheel  a,  which,  through  an  endless  chain  d, 
communicates  rotary  motion  to  a  clmio  wheel  c,  on  the  cross  shaft  £. 
This  shaft  E,  is  mounted  in  slotted  brackets  p,  (see  fig.  2,)  firmly 
secured  to  the  shell  of  the  boiler.  Tiie  driving  power  is  transmitted  to 
the  traction  wheels  through  a  gear  wheel  o,  ot  peculiar  construction, 
mounted  on  the  axle  b.  This  wheel  receives  motion  from  a  spur 
pinion  dy  attached  to  or  cast  with  the  chain  wheel  e,  which  is  actuated, 
as  before  stated,  by  means  of  the  endless  chain  and  pinion  on  the  crank 
shaft  of  the  engine.  This  gear  wheel  o,  is  composed  of  two  rings 
bolted  to  forked  arms  radiating  from  a  central  boss.  These  rings  are 
also  rivetted  together  by  trausverse  rounds,  into  which  the  spur  pinion 
d,  gears  as  into  spur  teeth.  The  advantages  of  this  arrangement  are, 
that  any  dirt  wnich  may  be  taken  up  by  the  wheel  o,  cannot  become 
imbedded  between  the  teeth  or  rounds,  but  will  work  out  by  the  action 
of  the  teeth  of  the  pinion ;  also,  that  when  by  accident  a  round  is 
broken,  it  can  be  readily  replaced  while  the  engine  is  on  the  road;  and 
further,  that  the  use  of  the  rounds  admits  of  the  teeth  of  the  driving 
pinions  being  increased  in  size  and  strength,  and  thus  avoids  the  risk  of 
their  being  stripped  when  the  engine  is  engaged  in  heavy  work.    The 
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cross  shaft  £,  carrying  the  driving  pinion,  is  also  fitted  with  a  capstan 
H,  which  is  intended  to  be  used  for  hauling  the  engine  out  of  any 
■lough  into  which  it  may  happen  to  run  by  the  aid  of  a  chain  anchored 
ahei^  and  connected  with  the  capstan,  when  employing  the  capstan 
the  driving  pinion  should  be  thrown  out  of  gear  with  the  wheel  a. 
For  this  purpose  the  bearings  of  the  shaft  s,  are  made  capable  of  being 
shifted  in  the  brackets  f,  which  carry  them.  This  motion  is  effected 
by  means  of  a  hand  lever  i,  connected  by  a  rod  i',  to  a  double  bell- 
crank  lever  i,  keyed  to  a  transverse  rod  »',  running  under  the  boiler. 
To  this  rod,  near  the  opposite  end  thereof,  is  keyed  a  rock  lever  t*,  to 
the  extremities  of  whicn,  as  also  to  the  extremities  of  the  bell-crank 
lever  i,  are  jointed  pendent  wedges  k,  which  slide  in  vertical  slots  made 
to  receive  them  in  the  brackets  f,  and  press  alternately  against  the 
opposite  end  of  the  sliding  bearings.  As,  therefore,  the  levers  »,  »^,  are 
rocked  by  the  action  of  the  hand  lever  I,  the  wedges  on  one  side  the 
fulcrum  rod  i,  will  rise,  and  on  the  other  side  be  depressed,  and  thus 
the  bearings  will  bo  slidden  to  or  fro  in  the  slotted  brackets  sufficiently 
to  throw  the  pinion  rf,  in  or  out  of  gear  as  desired.  When  the  pinion 
is  out  of  gear  with  the  wheel  a,  motion  may  be  transmitted  to  the 
hauling  ta<^le  or  windlass  used  in  steam  cultivation.  For  this  pur- 
pose, the  hauling  drum  or  windlass  is  mounted  at  the  side  of  the 
engine,  as  shown  at  k,  fig.  2,  or  it  may  be  placed  in  any  other  conve- 
nient position,  and  the  drum  is  cast  with  a  ring  of  bevil  teeth  on  its 
side.  On  the  shaft  £,  is  mounted  a  bevil  pinion  e,  which  gears  into  the 
bevil  teeth  on  the  drum  k,  and  drives  that  drum  when  the  spur  pinion  is 
thrown  out  of  action.  The  cylinder  or  cylinders  can  be  mounted 
either  above  or  below  the  boiler,  and  within  the  smoke  box.  When 
the  engine  is  intended  to  be  used  for  general  agricultuial  purposes,  it 
is  preferred  to  place  the  cylinder  above  the  boiler ;  but  in  constructing 
engines  exclusively  for  taction  purposes,  as  steam  ploughing  and 
transporting  loads,  the  cylinder  may  be  placed  as  shown  by  dotted 
lines,  as  by  that  means  the  use  of  one  shaft  and  of  the  endless  chain 
are  dispensed  with.  In  this  case  the  shaft  B,  will  be  the  crank  shaft, 
and  as  it  will  then  be  inconvenient  to  mount  it  in  sliding  bearings,  it 
is  proposed  to  use  the  ordinary  sliding  clutch  for  throwing  the  spur 
pinion  d^  in  and  out  of  gear.  For  the  purpose  of  reducing  friction, 
and  to  simplify  the  construction  of  the  engine,  the  cross  head  is  made 
to  work  on  one  fixed  guide  (instead  of  a  pair,  as  heretofore),  as  shown 
in  side  view  at  fig.  1,  and  in  cross  section  on  an  enlarged  scale  at  fig.  3. 
In  these  figures,  m,  is  the  guide,  and  ir,  the  cross  head  sliding  thereon. 
This  snide  is  carried  by  the  prolonged  flange  of  the  stuffing  Box  of  the 
(blinder  cover,  and  is  further  supported  b^  a  bracket  on  the  shell  of 
the  boiler.  The  cross  head  k,  is  made  m  two  parts,  the  lower  part 
being  a  kind  of  inverted  saddle  piece,  and  embracing  the  brasses  of  the 
cross  head,  and  the  upper  part  which  receives  the  coupling  pin  of  the 
connecting  rod  fitting  mto  the  saddle  piece,  and  being  secured  thereto 
by  transverse  screw  bolts.  This  arrangement  permits  of  access  to  the 
Inrasses  of  the  fixed  guide  by  simply  removing  the  screw  bolts  which 
couple  the  parts  of  Uie  cross  heaa  together. 

The  patentee  claims,  '*  First, — ^the  application  to  traction  engines  of 
the  gear  wheel  a,  constructed  and  operating  as  above  described. 
Secondly, — ^transmitting  motion  to  a  capstan  and  hauling  drum  from 
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the  transverse  driving  shaft,  as  explained.    And,  lastly, — ^the  arrange- 
ment of  cross  head  and  fixed  guide,  as  above  described.** 


To  James  Milbakk,  of  Ohelmrfordy  IIs$ex,  for  improvemenU  in  hot' 
water  appartUui  for  heating  eoMervatories  and  other  huUding$  or 
apartmenti, — [Dated  11th  August,  1864.] 

This  invention  relates  to  the  arrangement  of  the  boiler  and  fire-place, 
and  parts  connected  therewith,  whereby  water  is  heated  and  caused  to 
circulate  in  pipes  or  channels,  for  the  purpose  of  heating  consenatoriea 
and  other  buildings  and  apartments.  For  this  purpose  it  is  usual  to 
employ  what  is  termed  a  saddle  boiler,  which  is  of  an  arched  form, 
botn  on  the  exterior  and  interior,  the  space  between  containing  the 
water  to  be  heated ;  the  fire  is  placed  in  the  interior,  while  the  draught 
passes  directly  through. 

In  Plate  III.  fig.  1  shows,  in  vertical  section,  a  boiler  and  stove,  con- 
structed according  to  this  invention ;  fig.  2  is  a  sectional  plan  takeu  on 
line  1,  £,  of  fig.  1 ;  and  fig.  3  is  a  plan  on  the  line  8,  4,  of  fig.  1.  a,  a, 
is  the  boiler,  which  is  of  an  arched  or  saddle  form  on  the  top,  and  of 
similar  form  at  the  back,  the  fire  b,  being  placed  in  the  space  so  pre- 
scribed, as  also  by  the  front  plate  c ;  the  plate  c,  encloses  the  front  of 
the  boiler  and  fines,  which  surround  the  entire  exterior  surface  of  the 
boiler,  being  limited  and  formed  by  the  brickwork  n.  The  boiler  is 
thus  subject  to  the  heat  of  the  fire  throughout  its  entire  interior 
surface,  and  to  the  heat  of  the  flues  on  its  entire  exterior  surface,  or 
nearly  so,  and  at  the  same  time  a  small  quantity  of  water  being  con- 
tained within  the  boiler,  it  readily  becomes  heated,  and  is  caused  to 
circulate  in  the  pipes  leading  to  the  apartment  or  place  required  to  be 
heated,  e,  e,  are  the  fire-bars,  resting  on  an  angle  iron  or  ledge 
formed  on  the  lower  part  of  the  boiler ;  p,  is  the  pipe  by  which  the 
heated  water  leaves  the  boiler ;  and  h,  h,  the  pipes  by  which  the  water 
returns  to  the  boiler.  The  fiue  space  i,  i,  surrounding  the  boiler,  is 
partially  separated  by  a  diaphragm  k,  k,  at  the  upper  part,  separating 
it  into  two  parts  l,  and  m.  The  heat,  flame,  and  products  of  com- 
bustion evolved  in  the  fire-place  b,  finds  escape  only  by  a  passage  p, 
furnished  with  a  damper  a,  at  the  top  of  the  boiler  near  the  front 
opening  into  the  first  flue  space  l.  After  circulating  in  the  space  i, 
and  throughout  one  side  of  the  boiler,  it  passes  into  flue  space  k,  and 
circulates  on  the  other  side  of  the  boiler,  escaping  thence  by  the  flue  b, 
to  the  chimney  s  ;  the  heat  is  thus  exposed  to  the  whole,  or  nearly  the 
whole,  of  the  exterior  surface  of  the  ooiler  before  it  escapes  to  the 
chimney,  t,  is  the  ash-pit  door  hj  which  the  draught  is  regulated ; 
u,  is  an  opening  for  raking  or  stirring  the  fire ;  w,  is  the  ash-pit ;  while 
X,  X,  are  soot  doors,  for  cleaning  out  the  flues  outside  of  the  boiler. 

According  to  this  arrangement  of  boiler,  the  flame  and  gases  of  com- 
bustion, after  heating  the  interior  surface  of  the  boiler,  pass  outside 
on  the  exterior  surface,  first  on  the  one  side  and  then  on  the  other, 
and  ultimately  to  the  chimney.  For  feeding  the  fire,  an  inclined  chan- 
nel T,  is  fixed  to  the  front  ])late  with  a  lid  z,  b;^  which  the  fire  may  be 
fed  at  pleasure ;  but  when  it  is  desired  to  provide  a  self-acting  supplf 
for  a  length  of  time,  a  lengthening  piece  z^,  is  added  to  the  channel, 
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and  filled  full  of  the  fuel  to  be  used ;  tins,  as  it  is  eonsamed  at  bottom, 
falls  down  the  incline,  and  supplies  the  fire,  and  so  continues  the 
supply  of  the  fire  for  a  length  of  time.  The  heating  is  of  course  con- 
ducted in  the  ordinary  manner,  the  hot  water  being  conveyed  away  by 
the  pipe  e,  and  the  cold  returned  by  the  pipes  h,  the  heat  being 
abstracted  or  given  off  midway  between  those  points. 

The  patentee  claims, ''  the  arrangement  and  construction  of  boiler 
and  famace  or  heating  apparatus  for  heating  oonaervatories  and  other 
buildings  or  apartments  hereinbefore  descriDed." 


To  John  Adjlh  and  John  Webb,  hoih  of  Laurence  FountneyMll^  and 
.    Joachim  John  Monteibo,  of  Harewood-^quare^for  improvements  in 
the  application  and  in  the  preparation  of  certain  j^bres  for  the  produc- 
tion  of  paper  and  textile  fabrics, — [Dated  11th  August,  1864.] 

This  invention  consists  in  employing  the  fibre  obtained  from  the  bark 
of  the  Adansonia  digitata  for  the  production  of  paper  and  for  the  manu- 
facture of  textile  fabrics.  The  manner  in  whicn  the  fibre  is  prepared 
is  the  following : — ^Having  previously  removed  the  external  covering  or 
outer  bark,  and  having  obtained  the  inner  bark,  either  by  stripping  or 
otherwise^  it  is  either  to  be  dried  or  desiccated  previously  to,  or  it  may 
at  once  be  passed  through  rollers  or  other  machinery  suitable  for 
effecting  its  disintegration,  so  as  to  free  it  from  sap,  gum,  and  other 
matters.  The  crude  fibre  resulting  from  this  process  is  then  to  be 
further  purified  by  repeated  washings  with  water,  and,  if  requisite, 
may  be  nirther  subjected  to  the  action  of  an  alkaline  solution  ;  and, 
after  having  been  so  subjected  and  subsequently  washed  with  water, 
may,  if  necessary,  be  submitted  to  any  ot  the  well-known  bleaching 
processes  now  generally  adopted  for  the  bleaching  of  cotton  or  other 
fibres,  either  bv  the  employment  of  a  solution  of  chloride  of  lime  and 
an  acid,  or  otherwise,  as  is  well  understood.  When  the  fibre  so 
obtained  is  to  be  employed  for  the  manufacture  of  pulp  or  paper,  it  is 
employed  either  alone  or  in  conjunction  with  other  fibres  or  substances 
in  the  same  manner  as  esparto  or  sparte  and  other  fibres  are  now 
employed.  When  it  is  desired  to  prepare  the  fibres  for  the  production 
of  textile,  woven,  or  other  fabrics,  the  fibres,  after  having  been  sepa- 
rated from  the  vegetable  and  other  matters  with  which  they  were 
originally  associated  by  means  of  suitable  rollers,  beaters,  scutching 
apparatus,  or  other  suitable  means,  may,  after  having  been  submitted 
to  a  washing  or  cleansing  process,  be  either  directly  employed  alone  or, 
by  preference,  with  the  admixture  of  other  fibres,  or  they  may  be  pre- 
viously submitted  to  a  bleaching  process  in  the  same  manner  as  cotton 
and  flax  are  now  bleached,  and  as  is  well  understood. 

The  patentees  claim,  ''  the  employment  of  the  fibrous  portion  of  the 
inner  Dark  of  the  Adansonia  digitata  after  having  been  subjected  to 
auitable  treatment  or  preparation  for  the  manufacture  and  production 
of  paper,  and  also  for  the  manufacture  and  production  of  textile  or 
woven  fabricsy  in  the  manner  herein  described. ' 
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lb  William  Biohabdsok,  of  (Mhtm^  for  impravmeniM  in  roUen  fir 
eo^^on  ytiw.— [Dated  lath  August,  1864.] 

This  inyention  relates  to  the  rollers  of  ffins  on  the  MacCarthajr  prin- 
ciple, and  which  are  usually  covered  with  hide  or  leather,  the  object  of 
the  improTement  being  to  attach  the  said  covering  in  a  more  secure 
manner.  For  this  purpose  slits  are  formed  of  a  spiral  or  other  form 
in  the  hide  or  leather,  but  not  through  its  entire  thiekness,  and  within 
these  slits  wire  or  strips  of  metal  are  bound,  the  ends  thereof  being 
fastened  to  the  axis  of  the  roller,  or.  being  otherwise  made  fast.  The 
rollers  are  made  of  iron,  wood,  or  other  suitable  material,  and  glue 
or  other  cement  may  be  used  between  them  and  the  hide,  or  leather 
covering. 

In  Plate  IV.,  fig.  1  represents,  in  longitudinal  section,  part  of  a  roller 
constructed  according  to  this  invention ;  and  fig.  2  is  an  ext^or  view 
of  the  same.  In  this  case  the  roller  is  supposed  to  be  constructed  with 
an  iron  foundation  a,  provided  with  axles  h ;  upon  this  the  leather  or 
other  such  covering  r,  is  placed,  either  with  or  without  glue  or  other 
cement.  This  covering  may  be  made  by  combined  strips  wound  on 
spirally  in  rings,  or  constructed  and  aaapted  in  any  usual  manner. 
Each  end  of  the  said  covering  is  then  turned  down,  as  at  <^,  to  a  smaller 
diameter,  and  such  turned-down  parts  are  bound  round  with  wire,  to 
attach  the  ends  to  the  iron  foundation.  The  method  adopted  of 
fastening  this  wire  is  to  drill  a  hole  in  the  metal,  and  place  one  end  of 
the  wire  therein,  as  at  0 ;  it  is  then  wound  around  the  leather,  and  the 
other  end/,  placed  against  the  boss  of  the  foundation  a,  after  which  a 
metal  plate  ^,  is  screwed  on  to  the  boss,  and  the  wire  is  thus  held  fast^ 
The  leather  or  other  covering  is  now  cut  with  spiral  slits  extending  a 
part  of  the  waj^  through  its  thickness,  as  at  A,  and  into  these  slits  wires 
or  strips  of  thin  metal  are  wound  tightly.  To  accomplish  this,  an  end 
of  the  wire  is  taken  and  soldered  to  one  of  the  wires  at  d^  above  men- 
tioned, after  which  the  roller  being  placed  in  a  lathe,  or  otherwise 
caused  to  revolve,  the  wire  or  thin  metal  may  be  wound  firmly  into 
the  slits,  and  upon  issuing  at  the  other  end  of  the  roller  it  is  soldered 
in  a  similar  manner  to  the  other  wire  at  J.  In  practice,  a  number  of 
spiral  wires  (say  four)  are  applied  to  a  corresponding  number  of  slits, 
tneir  soldered  ends  starting  at  intermediate  points  around  the  circum- 
ference of  the  roller.  The  second  set  of  spiral  lines  f,  merely  repre- 
sent the  ordinary  biting  grooves  cut  in  the  leather  or  other  covering. 

The  patentee  claims,  "  the  application  of  wire  or  thin  metal  suik 
into  the  leather  or  other  roller  covering." 


To  Oeoboe  Bedson,  of  Manchester,  for  imprwemewU  in  epinninif  or 
twisting  wire  for  fencing  and  other  2>tt^o#M.-^[Dated  13th  August^ 

186i.] 


H 


This  invention  consists  in  improvements  whereby  the  wire  is  ^  spun,^ 
or  twisted,  direct  from  the  original  coils,  or  from  the  nlvanising  appa- 
ratus, that  is,  without  the  preparatory  process  of  winding  upon  reels, 
bobbins,  or  drums,  as  in  the  usual  manufacture. 

The  figure  in  Plate  IV.  is  a  side  elevation  of  the  machinery  em- 


Digitized  by 


Google 


^TSt**-]  KBWTOK*0  LOKBOV  JOVKSAL  09  ABTt,  83 

plojed  to  effect  this  purpose,  a,  ift  the  driving  pulley,  mounted  on  a' 
ahafty  which  runs  in  a  pedestal  b.  This  shaft  is  attached  to  a  disc  c, 
connected  by  longitudinal  rods  d^  to  another  disc  c*,  which  bears  upon 
an  antifriction  rdler  e,  and  is  supported  laterallj  by  other  rollers  e*. 
These  two  discs  c,  e*,  and  rods  0,  therefore,  constitute  a  frame-work 
capable  of  being  caused  to  reyolve  by  motiye  power  applied  to  the 
pulley  a.  To  the  disc  c*,  is  aflized  a  bracket^,  carrying  a  short  shaft  y, 
«pon  which  is  mounted  a  pinion  A,  gearing  into  a'wheel  >,  fixed,  so  sa 
to  be  stationary,  to  a  standard  k.  The  short  shaft  y ,  also  carries  a  bevil 
pinion  l^  taking  into  another  pinion  m,  mounted  upon  a  short  shaft  n, 
the  other  end  of  which  is  provided  with  a  spur  pinion  0,  gearing  into 
another  pinion  p^  mounted  upon  a  shaft  ^,  which  is  capable  of  turning 
in  bearings  carried  by  the  bracket  /.  This  bracket  also  carries  another 
shaft,  situate  behind  that  seen  at  ^,  and  each  of  them  ia  provided  with 
a  roller  r.  The  bevil  pinion  «•,  drives  another  pinion  «,  mounted  upon 
a  shaft  supported  at  one  end  by  a  boss  formed  upon  the  disc  0*,  ana  at 
the  other  end  in  a  step  t,  carried  by  one  of  the  longitudinal  bars  d, 
Thia  shaft  ia  furnished  witii  a  pinion  u,  which  drives  a  shaft  v,  also 
aupported  by  the  bars  d,  and  upon  it  ia  a  pulley  f^,  communicating 
motion,  by  meana  of  a  band  dP,  to  a  pulley  y,  mounted  upon  an  azia  Zf 
on  which  there  ia  also  a  dram  1,  for  receiving  the  apun  or  twisted 
wires.  The  axia  z^  turns  at  one  end  in  a  socket,  carried  by  one  of  the 
arms  d^  and  at  the  other  in  a  slot  within  which  it  is  confined  by  a  pin  s. 
Upon  the  withdrawal  of  this  pin,  therefore,  the  axis  z^  may  be  removed, 
and  with  it  the  drum  1.  Upon  the  shaft  0,  is  a  worm  s,  takifig  into  a 
worm  wheel  4,  mounted  upon  a  shaft  5,  carried  by  bearings  attached  to 
one  of  the  rods  d ;  and  the  other  end  of  this  shaft  is  furnished  with  a 
crank  pin  6,  situate  within  a  slot  formed  in  a  cross  bar  7,  which  is 
capable  of  sliding  to  and  fro  in  ^ides,  carried  by  the  rods  d.  To  the 
standard  ib,  is  adapted  a  plate,  pierced  with  a  series  of  six  holes,  corre- 
apondiiur  in  number  to  the  wires  which  are  to  be  spun  or  twisted,  with 
a  centnu  hole  for  the  core  wire.  This  plate  is  attached  by  screws,  and 
Bu^  be  chan^jod  to  suit  any  desired  number  of  wires. 

The  operation  ia  aa  foUowa : — ^The  wires  to  be  twisted  are  not,  as  in 
the  ordinary  operation  of  spinning  or  twisting,  wound  by  a  preparatory 
process  on  to  drums,  but  are  conducted  direct  from  the  original  coils, 
or  from  the  galvanizing  apparatus,  to  the  holes  in  the  plate  attached 
to  the  standard  k,  as  shown  by  the  dotted  lines,  from  thence  to  an 
aperture  in  the  bracket  /,  where  they  are  brought  together ;  and  after 
this  ther  pass  to  the  rollers  r,  which  hold  them  within  grooves^  with 
which  tney  are  provided.  Motive  power  being  now  applied  through 
the  pulley  a,  the  framework,  constituted  by  the  ^scs  0,  0*,  and  rods  d, 
will  De  caused  to  revolve ;  and  as  the  gearing  above  described,  and  also 
the  drum  1,  is  carried  by  this  framework,  the  whole  of  such  gearing, 
and  the  said  drum,  will  also  revolve  bodily  in  like  maimer,  carrying 
with  them  the  rollers  r,  which,  by  the  hold,  they  have  upon  the  wires, 
will  cause  them  to  be  spun  or  twisted  around  each  other.  The  revolution 
bodily  of  the  pinion  A,  will  cause  it  to  run  around  the  periphery  of  the 
stationary  toothed  wheel  t,  by  which  means  that  pinion  wiU  be  caused 
to  turn  upon  its  axis,  and  communicate  a  like  axial  motion  to  the 
rollers  r,  through  the  medium  of  the  pinions  l^  m,  0,  0,  so  that  the 
wires,  at  the  aame  time  that  they  are  spun  or  twisled,  will  be  conveyed 
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forward  to  the  drum  i,  to  wbich  they  are,  at  starting,  conducted  bj 
hand.  As  the  spinning  or  twisting  proceeds,  the  drum  i,  is  caused  to 
revolve  bj  the  puUejs  w^  jr,  and  a  degree  of  rotation  is  imparted  to  the 
said  drum  sligtitly  in  excess  of  tmit  required  for  winding  on  the 
quantity  forwardea  by  the  rollers  r,  by  which  means  sufficient  strain  is 
put  upon  the  spun  or  twisted  wires  to  cause  them  to  be  wound  in  a 
compact  form  ;  but  when  this  strain  exceeds  certain  limits,  then  the 
band  x,  will  slip,  and  the  rate  of  winding  on  will  decrease,  and  this 
effect  will  also  compensate  for  the  extra  Quantity  taken  up  by  the 
increasing  diameter  of  the  drum.  During  toe  above-described  opera- 
tions, the  shaft «,  driven  by  the  pinion  f»,  will  impart  a  slow  rotatory 
motion  through  the  medium  of  the  worm  and  worm  wheel  s,  4,  to  the 
crank  pin  s,  which,  by  revolving,  will  cause  the  guide  rod  7,  to  move  to 
and  fro ;  and  as  the  spun  or  twisted  wires  pass  through  this  guide  rod, 
they  will  be  distributed  gradually  over  the  oreadth  of  the  drum  i. 

The  patentee  claims,  "Eirst, — spinning  or  twisting  wires  direct 
from  the  original  coils,  or  from  the  galvanizing  bath.  Second, — ^the 
machinery  above  described  for  effecting  the  said  spinning  or  twisting ; 
the  main  features  thereof  being  the  employment  of  the  twisting  and 
delivering  rollers,  and  the  receiving  drum  turning  bodily,  while  at  the 
same  time  they  revolve  upon  their  axes." 


To  WiLLiJLif  TuLE,  ofSL  FeterAurgh,  Bustiajfor  improvements  in  roll- 
ing millt,  and  in  couplings  for  the  same  and  other  machines. — [Bated 
16th  August^  1864.] 

The  object  of  this  invention  is  to  lessen  the  shocks  in  rolling  mills, 
caused  by  reversing  the  rolls.  The  invention  is  also  applicable  to  other 
machines,  in  which  heavy  revolving  pieces  have  their  motions  frequently 
reversed. 

In  Plate  lY.,  fig.  1  is  a  plan  of  the  gearing  of  a  rolling  mill,  as  con-i 
structed  with  the  improved  arrangement,  and  as  fitted  with  a  modifica- 
tion of  the  improved  coupling ;  and  figs.  2,  3,  and  4  are  enlarged  views 
of  the  coupling.  The  first-motion  shi^  i,  is  represented  as  fitted  with 
three  pinions  s,  s,  4.  The  end  pinions  carrv  crank  pins,  to  be  driven 
by  two  steam  cylinders,  which  are  not  shown.  e»  is  the  fly  wheel. 
The  pinion  s,  gears  with  a  spur  wheel  7,  fast  on  a  shi^  s,  mounted  iu 
bearings  in  the  line  of  the  shafting  transmitting  the  motion  to  the 
rolls  ;  and  the  pinion  4,  gears  with  a  spur  wheel  9,  on  an  intermediate 
shaft  10,  which  nas  also  fast  on  it  a  pinion  u,  and  this  gears  with  a  spur 
wheel  12,  having  its  axis  in  the  same  Hoe  as  the  shaft  8,  but  being  made 
to  revolve  in  the  opposite  direction  to  that  of  the  shaft  8,  by  the  intro 
duction  of  the  intermediate  shaft  lo.  The  wheel  is,  giving  the  reversed 
motion,  is  fixed  on  a  tubular  shaft  is,  which  is  mounted,  and  turns  in 
separate  independent  bearings.  The  clutch  shaft  is,  is  entered  through 
the  tubular  shaft  is,  being  adULitionally  supported  by  a  bearing  beyond 
it»  and  it  receives  motion  by  means  of  a  clutch  i8,  of  the  usual  kind, 
arranged  in  the  line  of  and  between  the  ends  of  the  two  wheel  shafts 
8, 18,  which  are  fitted  with  the  usual  clutch  pieces  »,  so.  With  this 
arrangement  the  diiviug  gear  can  be  kept  in  better  order  than  when 
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the  reverse-motion  wheel  is  supported  directly  on  the  clutch  shaft;  and 
when  the  clutch  details  require  repair,  the  clutch  shaft  le,  can  he  drawn 
back,  whilst  the  large  wheels  7, 12,  and  their  shafts  8, 13,  need  not  be 
lifted. 

The  improved  coupling  is  of  a  composite  character ;  the  two  parts 
of  the  coupling  having  the  usual  claws  or  segments,  which,  when  in 
contact,  form  an  unyielding  connection  between  the  parts,  whilst  these 
are  arranged  with  some  play  or  space  between  them,  so  that  when  the 
motion  is  reversed,  one  part  of  the  coupling  moves  round  a  little  before 
the  segments  cpme  into  contact^  and,  in  so  moving  round,  is  resisted 
by  a  mctional  appliance. 

Eig.  2  is  a  longitudinal  section  of  a  modification  of  the  improved 
coupung,  as  fitted  in  the  line  of  shafting ;  fi^.  8  is  an  inside  face  view 
of  one  part  of  the  coupling ;  and  fig.  4  is  an  inside  view  of  the  counter- 
part coupling. 

The  segmental  cli^ws  or  projections  n,  formed  on  the  one  disc  or 
coupling  28,  enter  segmental  openings  23,  formed  in  the  other  disc  or 
coupling  M ;  but  the  scffmental  openings  28,  are  longer  than  the  pro- 
jections 21,  so  that,  on  the  motion  being  reversed,  the  disc  24,  must  move 
round  a  certain  distance  before  contact  takes  place  on  the  other  sides 
of  the  projections  si.  The  disc  2«,  is  formed  with  lugs  26,  to  receive 
bolts,  by  which  there  is  connected  to  the  dit$c  an  iron  flanged  ring  26, 
which  is  applied  to  the  further  side  of  the  other  disc  22,  and  by  screw* 
ing  up  the  bolts  it  is  made  to  grip  this  disc  more  or  less,  and  thus  occa- 
sion a  frictional  resistance  to  uie  moving  of  one  disc  without  the  other. 
The  friction  ring  26,  is  formed  with  snugs  27,  which  embrace  the  lugs  25, 
and  cause  the  ring  to  be  carried  round,  without  subjecting  the  bolts  to 
an  unnecessary  shearing  strain.  With  this  arrangement,  the  reversed 
motion  is  more  gradulhr  communicated  than  when  the  couplings  cannot 
yield  at  all,  whilst  it  has  the  advantage  over  ordinary  frictional  cou- 
plings that  the  parts  come  with  certainty  to  a  dead  lock,  after  a  deter- 
mined amount  of  yielding  movement  has  taken  place ;  after  which  any 
extra  strain,  as  on  a  plate  being  entered  between  the  rolls,  cannot  start 
the  coupling.  One  of  the  composite  couplings  is  shown  as  applied  at 
the  end  of  tne  clutch  shaft  is,  of  the  rolling  mill,  and  connectmg  it  to 
the  break  spindle  28, 29,  which  transmits  the  motion  to  the  pinion  axle  so. 
It  is  preferred  to  make  this  break  spindle  in  two  pieces  28,  29,  and  to 
introduce  a  second  composite  coupling  between  tnese  pieces,  and  au 
ordinary  coupling  box  si,  between  the  latter  piece  29,  and  the  pinion 
axle  80.  The  two  spindles  28,  29,  and  the  pinion  axle  so,  are  formed  with 
grooves  or  flutes,  and  are  fitted,  with  a  little  play,  into  the  several 
coupling  pieces,  so  as  to  form  approximate  universu  joints,  as  is  well 
understood,  to  allow  of  any  little  deviation  of  the  parts.  Two  or  more 
of  the  composite  couplings  may  be  applied  on  the  oreak  spindle,  or  at 
any  convenient  points  between  the  rolls  and  the  clutch  spindle ;  and 
when  two  or  more  are  used,  the  friction  rings  should  be  so  adjusted  as 
to  take  difiTerent  strains  to  overcome  the  ftictional  grip  of  each,  so 
that,  on  reversing  the  motion,  the  coupling  having  the  smaller  frictional 
grip  will  be  first  acted  on,  and  then  the  other  or  others. 

The  patentee  claims,  "  First, — the  fixing  of  the  reverse-motion  wheel 
of  rolling-mill  Rearing  on  a  tubular  shaft,  supported  in  bearings  on 
both  sides  of  the  whm,  and  having  the  clutoh  shaft  passed  through  it, 
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as  hereinbefore  described ;  tfnd,  Second, — ^tbe  construction  of  coupling^ 
of  a  composite  cbaracter,  or  combining  a  limited  yielding  with  aa  ulti- 
mate unyielding  connection,  substantially  as  described.'* 


2b  Geoboe  Coles,  qf  Ghetham-Hreei  West,  JiLiCES  AxcniBAi.i>  Jaqfes, 
and  John  Amebicus  ¥ ajxbbjlW^  both  of  TaUenhan^fi^' improvements 
in  the  manufacture  of  tubular  and  hoUow  artielee, — [Dated  17th 

August,  1861.] 

This  invention  relates  principally  to  those  kinds  of  articles  which  are 
required  to  be  flexible — such,  for  instance,  as  tubes  or  pipes  for  various 
purposes,  garden  or  fire-engine  hose,  and  cups  or  vessels  for  containing 
liquids.  The  invention  is  also  applicable  to  the  manufacture  of  rigid, 
or  nearlv  rigid,  articles  of  the  same  class,  and  also  for  making  aword 
scabbards,  gun  cases,  and  other  hollow  articles. 

In  carrying  out  the  invention,  a  core  is  first  made  on  which  to  form 
the  article,  and  which,  if  a  flexible  tube  of  considerable  length  is 
required,  must  be  made  flexible.  For  vessels  of  capacity,  however, 
from  which  the  core  may  easily  be  withdrawn,  it  is  not  essential  that 
the  core  should  be  elastic  or  flexible,  and  such  core  may,  therefore,  be 
made  of  iron  or  other  metaL 

Suppofiii^  it  is  desired  to  produce  a  length  of  the  improved  tube  or 
hose,  a  flexible  core  is  first  prepared  bv  covering  a  rope  of  suitable 
size  with  sheet  rubber  or  gutta-percna,  so  as  to  form  a  smooth 
surface,  which  must  now  be  coated  with  French  chalk,  to  facilitate  the 
withdrawal  of  the  core  after  the  tube  has  been,  made  thereon. 

In  Plate  .,  fig.  1  represents  a  tube  being  made  on  one  of  these 
flexible  cores,  which  is  seen  at  a, — aS  being  toe  india-rubber  covering 
of  the  same.  The  core,  having  been  formed  in  this  manner,  is  sur- 
rounded throughout  its  length  with  a  thin  strip  or  strips  of  sheet 
rubber,  as  seen  at  b.  The  covered  core  a,  is  now  placed  in  a  gimping 
or  plaitiug  machine,  and  a  covering  of  cotton  or  otner  fibre,  consisting 
either  of  a  number  of  single  threads  e,  or  a  tape  or  narrow  fiftbric, 
either  woven  or  knitted,  and  of  suitable  width,  according  to  the  dia- 
meter of  the  tube  to  be  made,  is  laid  helically  round  the  core*  For 
some  purposes,  however,  it  will  be  preferable  to  place  the  core  in  ^ 
circular  knitting  machine,  and  then  knit  a  tubular  covering  round  it. 
The  covering,  in  whatever  way  it  maj  be  produced,  is  coated  with  a 
solution  of  caoutchouc,  and  the  core  is  agam  surrounded  with  a  second 
covering,  consisting  of  a  series  of  cotton  or  other  threads  or  ti^yes, 
which,  however,  must  be  laid  in  the  opposite  direction  to  the  former 
threads  or  tapes,  as  seen  at  J ;  or,  a  second  knitted  covering  may  be 
employed.  It  is  also  proposed  to  make  the  tubular  covering  of  a 
textile  fabric  in  a  machine  without  the  core,  and  to  place  it  on  the  core  <h 
by  turning  it,  outside  iD»  on  to  the  core;  taking  care  firat  to  cover  the 
knitted  tube  with  a  solution  of  india-rubber.  This  latter  mode  of 
putting  on  the  covering  of  textile  fabric  is  shown  in  fig.  2^  in  which  0, 
IS  the  flexible  core ;  &,  the  sheet  of  rubber,  which  forms  the  inside  of 
the  tube  or  hose ;  c,  is  the  knitted  or  other  seamless  tube,  which,  after 
being  soluttoned  on  the  outside,  is  drawn  on  over  the  core.  A  band 
of  sheet  rubber  «,  ia  then  laid  on,  and  properly  secured  at  the  edgeS' 
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Two  otber  coverings  of  cotton  or  other  threads  or  tapes  are  then  laid 
on  or  plaited  on  in  opposite  directions,  as  before,  or  a  covering  of 
knittea  cotton,  braided  or  plaited  fabric,  is  applied,  and  this  is  followed 
by  a  coating  of  solution  ot  cfloutchouc  or  gutta-percha,  and  an  outer 
covering  of  sheet  rubber  or  other  suitable  gum.  if  desired,  a  third  and 
fourth  ply  of  threads  or  tapes,  with  the  outer  coating  of  rubber  or 
other  suitable  gum,  may  be  added  to  give  additional  strength.  When 
the  required  number  of  plies  has  been  completed,  the  flexible  or  other 
core  may  be  withdrawn,  and  the  tubular  or  hollow  article  may  then  be 
subjected  to  the  well-known  vulcanizing  process,  which  will  finish  the 
article. 

As  a  modification  of  the  above,  the  core  mav  be  enveloped  in  a  piece 
of  knitted  &bric,  the  selvages  of  which  may  be  secured  by  sewing  or 
looping  with  a  chain-stitch  sewing  machine. 

The  flexible  core  may  be  formed  either  of  a  common  hempen  rope, 
covered,  as  already  explained,  with  a  sheet  of  india-rubber,  or  it  may 
be  formed  of  a  suitable  breadth  of  woven  fabric,  rolled  up  in  the  manner 
shown  in  the  sectional  view,  fig.  8,  and  covered  with  sneet  rubber,  so 
as  to  present  a  smooth  surface. 

Some  articles  may  be  formed  on  an  iron  core,  and  when  this  is  the 
case,  they  may  be  vulcanized  with  the  core  in  them,  so  as  to  prevent 
them  from  getting  out  of  shape.  Bigid  or  nearly  rigid  artides  are 
produced  in  the  same  way,  by  the  superposition  of  alternate  layers  or 
coverings  of  sheet  rubber  or  other  suitable  gum,  and  cotton  or  other 
threads,  or  woven  or  knitted  fabric,  secured  by  a  solution  of  caout- 
chouc or  gutta-percha,  and  then  submitting  the  article  to  the  vul- 
canizing process  for  the  proper  length  of  time,  according  to  the  nature 
and  intended  use  of  the  article  to  he  produced. 

The  patentees  claim,  **  the  mode  or  modes  herein  set  forth  of  manu- 
facturing tubular  or  hollow  articles  bv  alternate  layers  of  textile  mate- 
rials  and  sheet  rubber,  or  other  suitable  gum." 


Td  Eetc  Hirao  Waldekstbom,  of  Manchester^  far  certain  improvements 
in  machinery  or  apparatus  to  he  employed  in  the  manufacture  of 
metallic  "  wi*^."— [Dated  19th  August,  1864.] 

This  invention  relates  to  the  formation  of  the  pieces  of  metal  termed 
<<  nut  blanks,"  which  are  afterwards  tapped  internally  with  a  thread 
or  screw,  and  are  employed  as  a  screw  fastening  in  connection  with 
screwed  bolts.  The  improvements  consist  in  the  use  of  two  metallic 
'^  die  boxes,"  within  one  of  which  a  moveable' plunder  is  used,  the 
otber  containing  a  stationary  plunger,  that  is  to  sav,  the  three  moving 
parts  are  the  two  halves  of  the  die  box,  and  one  of  the  plun^rs  only. 
The  bar  of  metal  firom  which  the  blank  is  to  be  formed  is  placed 
between  the  two  halves  rfthe  "  die  box,"  which  are  brought  together 
by  two  excentricB  on  one  rotating  shaft  and  connecting  rods,  so  that  a 
portion  of  one  half  of  the  ''  die  box"  enters  the  other,  thus  cutting  off 
the  blank  firom  the  bar,  and  compressing  it  within  the  then  closed  dia 
Simultaneously  with  this  motion,  and  actuated  by  the  same  excentric, 
the  moveable  plunger  in  one  half  of  the  ''die  box"  proceeds  forward 
and  compresses  the  centre  of  the  nut  against  the  stationary  plunger, 
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80  ns  to  form  a  hole  nearly  through  the  nut ;  then  the  other  half  of  the 
*^  die  box"  moves  forward,  and  further  compresses  the  nut,  and  also 
presses  the  piece  remaining  in  the  hole  against  the  moveable  pluneer, 
thus  forcing  it  out,  and  completing  the  hole;  the  die  boxes  then 
recede,  and  allow  the  nut  to  fall  clear,  hj  which  movement  also 
the  waste  piece  punched  out  of  the  nut  is  delivered,  and  the  apparatus 
is  readv  to  form  another  blank. 

In  Plate  lY.,  fig.  X  represents  a  longitudinal  sectional  view  of  the 
machine  for  making  nut  blanks,  showing  the  position  of  the  punches, 
dies,  and  "  nut  box,"  also  the  relative  positions  of  the  excentrics  at  the 
time  when  the  nut  would  be  severed  from  the  metal  bar,  and  before  it 
is  finally  finished ;  fig.  2  represents  a  sectional  plan  view  of  the  same ; 
and  hg,  3  is  a  section  of  the  nut  box,  dies,  ana  punches,  arranged  so 
that  the  "  burr"  or  metal  in  the  interior  of  the  nut  is  punched  out 
during  its  formation. 

In  figs.  1  and  2,  a,  a,  is  the  framing  of  the  machine  supporting  the 
excentncs  i,  5,  and  5^,  which  are  driven  by  the  pulleys  and  gearing 
e,  c ;  the  excentrics  d,  5,  actuate  the  nut  box  a,  and  moveable  punch  «, 
the  excentric  5',  actiiating  at  the  same  time  the  moveable  hollow  die^ 
within  which  is  placed  the  fixed  stud  o.  Within  the  supporting  slide 
g^  of  the  nut  box  is  a  fixed  die  o^  (kept  in  position  by  yielding  elastic 
oearings  ib^,  A;',)  against  which  the  nut  is  forced  by  the  moveable  die  o: 
these  dies  o^  and  o,  form  the  top  and  bottom  of  the  nut  during  its 
formation  in  the  nut  box.  In  the  slide  ^,  is  a  slot  or  recess  il, 
through  which  passes  a  transverse  cross  bar  >,  to  which  is  secured  the 
moveable  punch  e.  This  cross  head  is  csused  to  move  the  punch  0, 
with  every  stroke  of  the  excentric  5,  h^  which  is  effected  by  the  ends  or 
extremities  of  the  slot  A,  in  the  slide  y,  forcing  it  backwards  and  for- 
wards  the  distance  required,  allowing  with  each  revolution  of  the 
excentrics  5,  &,  a  dwell  or  rest  to  the  punch  «,  during  which  time  the 
cross  bar  »',  to  which  the  punch  «,  is  attached  becomes  acted  upon  by 
the  buffers  it,  k^  in  the  manner  hereafter  described. 

When  the  excentrics  &,  5,  and  5',^  first  commence  revolving,  the  nut 
.box  is  at  the  extreme  of  its  back  stroke,  so  that  the  excentrics  6, 6, 
cause  it  to  advance ;  at  this  time  the  bar  from  which  the  nut  blank  is 
to  be  formed  is  inserted  between  the  fixed  die  o^  and  moveabte  die/; 
then,  as  the  excentrics  continue  their  revolution,  the  nut  box  J,  the  die 
/  and  the  moveable  punch  «,  are  drawn  or  forced  towards  each  other, 
and  the  blank  is  cut  off  by  the  edge  of  the  nut  box  and  die/*;  the  punch 
0,  still  proceeding  with  the  nut  box  punches  up  the  metal  aeainat  the 
fixed  stud  0,  placed  in  the  hollow  die/  The  punch  «,  at  this  time — ^that 
is,  when  pressing  against  the  nut  bliuik,  and  just  before  entering  the 
same— is  retarded  in  its  progress,  and  caused  to  give  an  increased 
pressure  by  means  of  the  buyers  Je^  it,  being  compressed  during  the 
time  the  bar  >,  traverses  the  length  of  the  slot  in  the  slide  y .  The  slide 
still  advancing  forces  forward  the  punch  0,  the  action  of  which  squeeaes 
the  metal  into  the  nut,  which  thus  becomes  absorbed,  and  forms  a  por- 
tion of  the  body  of  the  nut ;  the  punch  «,  still  advances  beyond  die 
extremity  of  the  nut,  and  within  a  short  distance  of  the  fixed  stud  0: 
the  distance  between  the  punch  and  stud  contains  the  ''  wadding"  or 
waste  metal.  The  punch  «,  having  now  completed  its  forward  stroke, 
is  allowed  to  remain  stationary  a  short  time,  by  the  pressure  and 
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expanedve  action  of  the  buffers  k^  H^ :  during  this  interval  the  nut  box 
commences  its  baekward  throw,  beins  followed  up  by  the  moveable  die 
fy  actuated  by  the  ezcentrics  5> ;  this  moveable  die  f,  moves  forward 
until  it  overlaps  the  punch  «,  which  thus  severs  the  "  wadding"  from 
the  body  of  the  nut,  at  the  same  time  squeezing  or  forcing  the  nut  up 
against  the  die  oS  and  clean  roand  the  punch  e,  so  finishing  and  com- 
pleting its  formation.  The  nut  box,  still  receding,  now  brings  the  end  of 
the  slot  A,  against  the  cross  bar  t,  attached  to  the  punch  «,  thereby 
carrying  or  forcing  such  punch  and  buffers  k,  k,  baek.  During  this 
backward  action  ci  the  nut  box  and  punch,  the  complete  nut  has  been 
cleared  or  forced  from  the  box  by  the  fixed  die  ©*,  the  excentrics  6', 
having  also  drawn  back  the  die/;  the  stud  o,  forces  from  out  such  die 
the  **  wadding"  or  waste  metal,  the  machine  at  this  time  being  ready 
to  form  another  blank  nut.  In  fig.  3  the  stud  o,  in  the  moveable  die/ 
is  shortened,  for  the  purpose  of  allowing  the  punch  «,  to  force  out  the 
"burr"  or  the  space  for  "tapping"" in  the  nut,  the  waste  metal  so 
forced  out  being  received  by  the  hpllow  die  /,  and  finally  delivered  or 
cleared  from  such  die  as  it  is  withdrawn.  The  bar  of  metal  from  which 
the  blanks  are  cut  is  supported  by  suitable  brackets,  a  stojp  being  pro- 
vided, against  which  the  bar  is  pressed  when  the  punch,  dies,  and  box 
are  withdrawn,  giving  the  length  and  quantity  of  metal  required  to  form 
a  nut  blank. 

The  patentee  claims,  "  First,— the  novel  and  peculiar  construction, 
combination,  and  action  of  the  dies,  nut  box,  and  punches;  and 
Second, — ^the  general  arrangement  and  construction  of  the  machine 
to  be  employed  in  the  manufacture  of  *nut  blanks,'  as  described." 


Ih  Bbtoe  Wilkinsos'  BjlBWIok  and  "William  Habtlet,  loth  of 
XeiffMey,  Yorkshire^  for  improvements  in  spinning  machinery, — 
[Dated  23rd  August,  1864.] 

This  invention  has  reference  to  that  part  of  the  spinning  frame  known 
as  the  front  top  roller,  and  has  for  its  object  the  substitution  of  a 
roller  more  readily  manufactured  and  more  durable  than  those  in  ordi- 
nary use,  possessing,  in  addition,  the  property  of  greater  "  kindness" 
to  the  wool  or  other  fibre  under  operation. 

The  improvements  consist,  first,  in  the  use  of  one  or  more  vulcan- 
ised india-rubber  or  caoutchouc  rings,  instead  of  the  cloth  and  leather 
now  in  use.  The  rings  are  supported  by  two  discs  (made  of  cast  iron, 
by  preference),  having  flanges  on  their  outer  edge,  and  pronded  with 
centre  hdes  to  receive  the  shaft,  which  is  adapted  as  usual  to  carry 
two  rollers^  and  is  furnished  with  collars  towards  the  centre  to  retain 
the  discs  in  position,  the  parts  toward  the  outer  end  being  screwed,  in 
order  that  the  outer  flanged  discs  may,  by  means  of  such  screws,  be 
retained  in  their  position,  and  the  india-rubber  rings  be  held  tight 
between  the  flanges ;  or  the  inner  disc  may  be  provided  with  a  neck  on 
the  centre  sufficiently  long  to  receive  the  outer  disc,  which,  in  such  a 
case,  has  its  centre  bored  out  to  receive  the  neck,  the  end  of  which  is 
screwed  to  receive  a  nut,  the  two  discs  being  tightened  against  the 
india-rubber  rings  as  before. 

In  Plate  lY.,  fig.  1  is  a  sectioiial  view  of  ^  roller  made  ofi  theim- 
yoL.  zxn.  jf 
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proved  plan,  a,  is  the  arbor,  carrjing  the  discs  h;  e,  is  the  india* 
rubber  ring,  held  firmly  bet«reen  the  two  discs  &,  by  means  of  the  nut 
d,  screwed  on  the  arbor  a.  The  collars  a^  on  the  arbor  keep  the  rollers 
the  required  distance  apart,  and  the  nuts  d,  tighten  the  discs  against 
the  collars.  Fig.  2  shows  a  section  of  the  cheaper  kind  of  roller,  the 
rings  being  put  upon  solid  iron  discs  by  which  are  secured  to  the  arbor 
by  screws  h^.  !E^g.  3  shows  the  invention  applied  to  an  ordinary 
wooden  disc  without  flanges,  the  ring  being  put  on  tight,  whilst  fig.  3 
shows  the  application  of  a  grooved  wooden  disc.  The  discs  may  be  of 
wood,  iron,  or  other  suitable  material,  and  the  rings  secured  by  means 
of  cement,  if  desired. 

The  patentees  claim,  *^  the  application  of  india-rubber  or  caoutchouc 
rings  for  the  purpose  of  spinning,  substantially  in  the  manner  shown 
and  described." 


To  EnKinn)  Calvebt  and  Thomas  Edmkston,  of  Wdlton4e'Daley 
Lanccuhire,  for  improvements  in  parts  ofmttehinery  or  apparatits  em- 
ployed  in  prepartn^,  spinning,  and  doubling  fibrous  materiah,  and  in 
the  apparatus  for  manufacturing  the  said  parts, — [Bated  27th 
August,  1864.] 

This  invention  relates  to  those  descriptions  of  machinery  in  which 
bobbins  or  tubes  are  employed,  and  consists  in  placing  a  plate  over  a 
chamber  or  recess  formed  in  the  top  of  the  washer  wheel  or  bobbin 
braid  used  for  driving  the  bobbins  or  tubes.  The  plate  has  on  its  outer 
edge  one  or  more  projections,  which  are  fitted  into  recesses  on  the 
outer  edge  of  the  washer  wheel  or  bobbin  braid,  so  that  both  revolve 
together.  There  are  also  one  or  more  raised  parts  or  projections  on 
the  plate,  for  fitting  into  corresponding  slits  in  the  ends  of  the  bobbins 
or  tubes,  and  causing  them  to  revolve. 

In  Plate  lY.,  fig.  1  is  an  elevation,  with  part  in  section,  showing  the 
application  of  one  of  the  improved  plates  to  one  of  the  washer  wheels 
or  bobbin  braids  used  in  machinery  for  preparing,  spinning,  and 
doubling  fibrous  materials ;  fig.  2  is  a  plan  of  the  washer  or  bobbin 
braid,  with  the  plate  removed ;  and  fig.  3  is  a  plan  of  the  plate 
detached,  a,  is  the  washer  wheel  or  bobbin  braid,  termed  at  top  with 
a  circular  chamber  or  recess  b ;  at  its  edge  is  a  circular  ledge  c,  in 
which  are  recesses  c?,  fig.  2.  The  plate  is  marked  e ;  it  has  at  its  outer 
edge  projections  f  fig.  3,  and  at  the  top  raised  projections  g.  The 
circular  edge  of  the  plate  rests  in  the  ledge  c,  and  the  projections  /,  in 
the  recesses  J,  so  that  the  plate  is  held  to  and  turns  with  the  wheel, 
and  at  the  same  time  forms  a  lid  or  cover  to  the  chamber  ft,  the  projec- 
tions g,  being  fitted  into  slits  in  the  ends  of  the  bobbins  or  tubes. 
Flannel  or  other  fibrous  material,  saturated  with  oil,  is  placed  in  the 
chamber  for  lubricating  the  spindle  and  washer  wheel,  and  the  plate 
covering  the  chamber  prevents  fibres  and  dust  from  becoming  mixed 
with  the  oil,  and  the  bobbins  or  tubes  from  becoming  oily  and  dirty. 
The  projections  or  drivers  on  the  top  of  the  plate  can  turn  the  bobbins 
or  tubes  with  steadiness. 

The  apparatus  for  manufacturing  the  improved  plates  e,  is  as 
follows :— In  an  ordinary  screw  lever  or  excentric  punching  machine 
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is  fixed  a  die,  having  a  circular  hole  in  the  centre  eoiTeaponding  in 
size  with  the  hole  required  in  the  plate,  and  also  one  or  more  rectan- 
gular or  other  shaped  holes  corresponding  in  shape  with  the  raised 
parts  required  on  the  top  of  the  plate.  In  the  mm  or  slide  of  the 
punching  machine  is  fixed  a  punch,  the  centre  or  nipple  of  which  cor- 
responds in  size  and  form  with  the  hole  in  the  centre  of  the  die  before 
mentioned.  The  upper  part  of  the  punch  is  of  sufficient  diameter  to 
admit  of  fitting  into  it  one  or  more  small  punches  corresponding  with 
the  rectangular  or  other  shaped  hole  or  holes  in  the  die.  If  it  is 
required  to  make  the  raised  parts  on  the  plate  square,  the  bottom  of 
each  of  the  small  punches  must  also  be  square,  with  only  three  cutting 
sides,  the  fourth  side  being  rounded  or  inclined,  in  order  that  the  punch 
shall  not  cut  the  metal  on  that  side,  but  bend  it  over  as  a  burr,  and 
raise  it  to  a  perpendicular  position  as  the  punch  proceeds  downwards, 
and  thereby  form  one  of  the  raised  i)arts  or  projections  on  the  top  of 
the  plate.  The  first  operation  consists  in  punching  the  central  hole, 
and  forming  one  or  more  raised  parts  during  one  downward  movement 
of  the  ram  or  slide  of  the  punching  machine.  Eor  the  next  or  second 
operation  a  die  is  fixed  in  the  punching  machine,  having  in  it  a  hole 
corresponding  with  the  required  form  and  size  of  the  external  circular 
edge  of  the  plate,  and  also  having  slots  or  grooves  cut  into  the  outer 
circumference  of  the  hole  in  the  die  to  form  the  projections  required  to 
fit  the  recesses  in  the  edge  of  the  washer  wheel. 

In  the  ram  or  slide  of  the  machine  is  fixed  a  punch,  which  fits  the 
hole  in  the  die,  and  has  at  its  bottom  end  a  nipple  or  projecting  part 
fitting  the  central  hole  formed  in  the  first  operation,  and  having 
through  it  a  slot  or  hole  for  holding  cross  punches  or  cutters  corre- 
sponding with  the  slots  or  grooves  in  the  outer  circumference  of  the 
hole  in  the  die,  and  the  punches  and  dies  for  the  first  and  second 
operations  can  be  made  from  solid  steel,  or  in  parts  fitted  together. 
1?  or  performing  the  second  operation  it  is  only  necessary  to  place  the 
central  hole  punched  in  the  first  operation  upon  the  nipple  of  the 
second  punch,  so  that  as  the  ram  or  slide  descends,  the  punches  and 
dies  will  shape  the  external  edge  of  the  plate  and  complete  its  manu- 
facture. 

The  patentees  claim,  *Hhe  application  to  the  tops  of  the  washer 
wheels  or  bobbin  braids  of  metal  plates  or  platforms  having  projections 
on  their  outer  edges,  and  raised  parts  or  projections  on  their  tops ;  and 
also  the  dies  and  punches  for  forming  the  said  plates  or  platforms  with 
their  raised  parts  or  projections,  as  all  such  improvements  are  herein 
described  and  illustrated.'' 


lb  John  Lo>'es,  of  West  Bromwichf  Stqffbrdshire.for  improvements  in 
coating  iron  with  steel. — [Dated  30th  August,  1864.] 

Tuis  invention  relates  to  the  coating  of  bars  or  rods  and  tubes  of 
iron,  of  various  forms,  with  steel. 

In  Plato  IV.,  fig.  1  represents,  in  cross  section,  a  square  bar  of  iron, 
enclosed  within  two  bars  of  steel,  rolled  of  the  form  of  the  iron  bars  called 
angle  iron.  The  bar  of  iron  is  marked  a,  and  the  two  angular  bars  of  steel 
are  marked  h*    The  two  bars  b,  b,  surround  the  bar  of  iron  a,  on  its 
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four  sides,  and  when  the  pile  a,  h,  h,  is  raised  to  a  welding  beat  and 
passed  through  a  pair  of  properly  shaped  rolls,  the  bars  by  b,  are  welded 
to  the  bar  a,  and  the  said  bar  a,  is  coated  with  steel  on  all  sides,  except 
at  its  ends.  Fig.  2  represents,  in  cross  section,  a  flat  pile,  for  making 
steel-coated  bars  of  iron.  In  this  figure,  the  iron  bar  is  marked  c,  and 
the  two  angular  bars  of  steel  nre  marked  d.  Each  of  the  bars  </,  d,  has 
a  long  side  and  a  short  side,  in  order  to  mak^  it  fit  the  bar  c.  The 
pile  <?,  d,  d,  is  heated  and  welded  by  rolling.  Fig.  8  represents,  in  cross 
section,  a  pile  to  be  made  by  welding  into  a  steel-coated  bar  of  iron. 
In  this  figure  e,  represents  the  bar  of  iron,  and  f,  y,  the  bars  of  steel, 
which  latter  are  of  a  trough  shape,  and  of  such  a  figure  as  to  cover 
one*half  of  the  iron  bar  e.  The  iron  bar  e,  being  enclosed  between  the 
steel  bars  /,  g,  in  the  manner  represented,  the  whole  is  raised  to  a 
welding  heat  and  welded  together. 

The  pile,  fig.  3,  may  be  modified  in  the  following  manner : — Instead 
of  enclosing  the  iron  bar  in  two  trough-shaped  steel  bars  of  similar 
form,  one  trough-shaped  steel  bar,  of  sufficient  depth,  and  a  flat  steel  bar 
may  be  employed.  Thus  the  sides  of  the  trougn  shaped  bary  (fig.  3), 
may  be  of  a  depth  equal  to  the  depth  of  the  iron  bar  e, — that  is,  they 
may  extend  to  the  line  h  (fig.  3)  ;  the  trough-shaped  steel  barj^  being 
replaced  by  a  flat  bar  of  steel. 

Tigs.  4  and  &  illustrate  another  method  of  steel-coating  bars  of  iron, 
according  to  this  invention ;  fig.  4  representing  a  compound  steel  and 
iron  bar  which  is  nsed  in  carrying  this  modification  of  the  invention 
into  eflect,  and  fig.  5  a  transverse  section  of  a  pile,  made  by  piling  bars 
obtained  by  rolling  down  bars  of  the  kind  represented  in  fig.  4,  as 
hereinafter  explained.  According  to  this  arrangement,  a  bar  of  iron  t, 
such  as  is  shown  in  transverse  section  in  fig.  4,  has  welded  to  its  opposite 
sides  bars  of  steel  h^  k.  By  means  of  rolling,  this  bar  is  reduced  to 
one  of  the  bars  I  (fig.  5), — that  is,  into  flat  bars,  having  steel-coated 
edges ;  and  a  series  of  the  bars  I,  is  piled  up  ;  flat  bars  of  steel  m,  m, 
being  placed  at  top  and  bottom.  There  is  thus  produced  the  pile,  which, 
when  welded,  constitutes  a  steel-coated  fagotted  bar  of  iron.  In  fig.  5, 
the  steel  and  iron  parts  of  the  bars  I,  are  marked  with  the  same  letters 
as  the  corresponding  parts  in  the  bar  (fig.  4),  from  which  the  bars  /, 
are  rolled. 

Fig.  6  illustrates  the  invention  as  applied  to  the  steeUcoating  of  iron 
tubes  or  rods  having  a  cylindrical,  square,  or  prismatic  figure ;  an  octa- 
gonal iron  tube,  with  an  external  coating  of  steel,  being  shown  in  trans- 
verse section.  The  iron  tube  is  marked  n,  and  the  external  coating  of 
steel,  consisting  of  two  trough-shaped  bars  o,p,  which,  when  placed 
upon  the  tube  n,  in  the  manner  represented,  enclose  the  tube  n.  By 
raising  to  a  welding  heat  the  tube  n,  and  the  coatings  o,  p,  upon  it,  in 
the  positions  represented  in  fig.  6,  and  passing  the  whole  oetween  rolls, 
the  tube  being  supported  on  a  mandril,  the  iron  tube  and  ito  coating 
become  welded  into  one  mass ;  the  coatings  o,  ^,  being  welded  to  the 
iron  of  the  tube  n,  and  the  edges  of  the  coatings  o,  p,  being  welded 
together  at  their  ppints  of  junction  q,  r.  Fig.  7  represents,  in  trans- 
verse section,  an  iron  tube  t,  coated  internally  with  steel  by  means  of 
the  troughs  of  steel  «,  v ;  or,  instead  of  the  troughs  u,  v,  a  tiibe  of  steel, 
of  the  proper  figure,  may  be  introduced  into  the  tube  t  By  raising 
the  tuTO  and  lining  (fig.  7)  to  a  welding  heat,  they  may  be  Welded 
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together  by  rolling ;  the  interior  of  the  tube  being  supported  by  a 
mandril. 

Iron  tubes  may  also  be  coated  with  steel,  both  internally  and  exter- 
nally, in  a  similar  manner. 

The  patentee  claims,  "  First, — coating  square  or  rectangular  bars  of 
iron  with  steel,  by  enclosing  the  said  bars  within  coatings  of  steel,  the 
said  steel  costings  having  the  figure  of  the  bars  of  iron  known  in  com- 
merce as  angle  iron,  whether  the  sides  of  the  angular  bars  of  steel  are 
of  equal  or  of  different  widths,  and  welding  the  steel  coatings  to  the 
iron  bars.  Second, — coating  square  or  rectangular  bars  of  iron  with 
steel,  by  enclosing  the  said  bars  within  coatings  of  steel ;  the  said  coat- 
ings of  steel  consisting  either  of  two  trough-shaped  steel  bars,  endosing 
the  bar  of  iron,  or  of  one  trough-shaped  steel  bar,  enclosing  three  sides, 
and  a  flat  steel  bar  covering  tne  fourth  side  of  the  bar  of  iron,  and 
welding  the  whole  together,  as  described.  Third,— coating  iron  tubes, 
either  within  or  without,  or  both  within  and  without,  with  steel,  or 
coating  bars  or  rods  of  iron  with  steel ;  the  said  tubes,  bars,  or  rods 
being  either  square,  circular,  octagonal,  or  other  figure  in  cross  section, 
by  the  methods  described." 


To   PfiBCEViLL  MosES  Fabsoks,  of  JBlackheathy  for  improvements  in 
ordnance  and  projectiles, — [Dated  2nd  September,  1864.] 

This  invention  relates  to  improvements  in  guns  and  mortars  wholly 
or  partially  built  up  of,  or  strengthened  by,  steel  or  carbonized 
wrought-iron  tubes  or  hoops,  and  its  object  is  to  impart  to  the  tubes 
or  hoops  surrounding  the  inner  tube  or  gun,  or  such  of  them  as  may 
be  desired,  increased  strength,  toughness,  and  elasticity,  by  hardening 
or  tempering  them  in  oil,  oleaginous  fluids,  or  other  fatty  or  greasy 
matters  ;  and  likewise  to  place  each  tube  or  hoop  on  the  tube  or  part 
of  the  gun  it  surrounds  in  a  state  of  initial  tension. 

To  accomplish  this  object,  the  outer  tube  is  made  smaller  in  internal 
diameter  than  the  exterior  of  the  tube  or  part  of  the  gun  it  is  intended 
to  surround.  It  is  then  heated  in  a  furnace  to  a  clear  red  heat,  and 
placed  quickly  on  to  the  tube  or  part  of  the  gun  prepared  for  its 
reception,  and  both  are  immediately  plunged  into  a  bath  of  oil,  olea- 
ginous fluid,  or  fatty  matter. 

In  some  cases,  that  is,  when  the  diflerence  between  the  internal 
diameter  of  the  outer  tube  and  the  external  diameter  of  that  on  which 
it  is  to  be  placed  is  small  enough  to  admit  of  it,  the  outer  tube  may 
be  tempered  by  heating  it  and  plunging  it  into  oil  by  itself  first,  and 
then  reheated  to  a  temperature  that  will  not  injure  its  temper,  placed 
on  the  tube  or  part  of  the  gun  prepared  to  receive  it,  and  cooled  or 
allowed  to  cool ;  or  it  mav  be  forced  on  by  hydraulic  or  other  mechanical 
pressure,  either  when  cold  or  slightly  heated. 

The  inner  tube  is  also  preferred  to  be  tempered  in  oil  before  the 
surrounding  tube  or  tubes  or  hoops  are  placed  on  it.  •  The  patentee 
claims  the  combination  and  methods  described  of  tempering  all  or  any 
of  the  tubes  surrounding  the  inner  tube  or  gun,  and  likewise  placing 
them  on  the  tube  or  part  of  the  gun  they  surround  in  a  state  of  initial 
tension. 


Digitized  by 


Google 


94  IfXWTOK^S  LOKDOK  JOITBKAL  Ot  ABM.  [^W."** 

The  object  of  the  improvements  in  projectiles  is  to  produce  them 
sufficiently  hard  and  strong,  at  a  cheap  rate,  to  penetrate  armour  plates. 
Eor  this  purpose  they  are  cast  from  suitable  cast  iron  or  cast  iron 
mixed  with  wroufi;ht-iron  or  steel,  in  sand,  loam,  or  metal  moulds,  by  any 
of  the  usual  well-known  methods,  and  while  sufficiently  hot  removed 
from  the  mould  and  plunged  into  a  bath  of  oil,  water,  mercury,  or 
other  suitable  liquid ;  or  they  may  be  heated  in  a  furnace  to  a  suitable  . 
heat,  after  they  have  been  cast,  by  any  of  the  ordinary  methods,  and, 
if  necessary,  shaped  or  otherwise  prepared  or  finished,  and  plunged 
into  the  uquid.  The  kind  of  liquia  used  will  depend  upon  the 
quality  of  iron  the  castings  are  made  from,  and  the  degree  of  hardness 
or  toughness  it  is  desired  to  impart  to  them.  The  temperature  also  at 
which  they  are  cooled  will  exercise  considerable  influence  in  these 
respects ;  it  is  therefore  impossible  to  give  any  definite  instructions  on 
these  points,  but  it  may  be  stated  that  the  use  of  oil  increases  the 
strength  to  resist  impact  and  toughens  the  metal  considerably,  as  well 
as  adding  to  its  tensue  strength,  if  quenched  in  it  at  a  low  temperature, 
and  to  its  hardness  if  cooled  at  higher  temperatures;  whereas  the  general 
efiect  of  water  is  to  make  metal  of  similar  quality  hard,  but  at  the 
same  time  somewhat  brittle. 

When  the  strength  of  the  projectile  is  to  be  taxed  to  the  utmost, 
that  is,  supposing  a  projectile  of  comparatively  light  weight  is  to  be 
fired  at  strong  armour  plates,  it  should  be  quenched  in  oil  at  a  clear  or 
bright  red  heat,  the  metal  being  of  a  strong  medium  quality  between 
hard  white  and  soft  grey  metol,  and  generally,  if  the  metal  is  in  its 
ii!itural  state  harder,  less  heat  may  be  used,  and  vice  vend.  If  the  pro- 
jectile is  larger  in  proportion,  and  made  of  sia*ong  grey  metal,  and  the 
surface  only  requires  to  be  made  hard,  it  may  be  quenched  iu  water  or 
mercury. 

Under  this  part  of  the  invention  the  patentee  claims,  '^  the  construc- 
tion of  projectiles  for  ordnance  made  of  cast  iron  or  cast  iron  mixed  with 
wrought  iron  or  steel,  cast  by  any  of  the  ordinary  methods,  and  strength 
ened,  toughened,  or  hardened  by  plunging  them,  while  in  a  sufficiently 
heated  sti^,  into  oil,  water,  mercury,  or  other  suitable  liquid." 


To  William  Hexbt  Perkik,  of  Sudbury^  Middlesex,  for  improvementt 
in  preparing  colouring  matters  for  dyeing  and  printing^ — [Dated  6th 
September,  1864.] 

In  preparing  colouring  matters  for  dyeing  and  printing,  the  patentee 
takes  the  substance  known  as  rosaniline,  and  mixes  it  with  the  com* 
pound  or  derivative  obtained  by  the  action  of  bromine  or  bromine 
water  on  turpentine ;  the  bromine  derivatives  of  its  isomers,  such  as 
oil  of  lavender  and  others,  may  also  be  employed.  He  then  heats  the 
mixture  together  with  idcohol,  wood  naphtna,  or  methylated  spirit,  in 
a  closed  glazed  vessel  to  a  temperature  of  from  140^  to  150^  centigrade, 
and  retains  it  at  this  temperature  for  about  eight  hours. 

If  the  object  be  to  proauce  a  blue  violet,  one  part  of  brominated  tur- 
pentine, one  part  of  rosaniline,  and  six  parts  of  wood  naphtha,  methy- 
lated soirit,  or  alcohol,  are  mixed  tegetlier  and  placed  in  an  iron  vessel 
Well  glazed  on  the  inside,  and  furnished  with,  a  cover  glazed  on  the 
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under  side,  and  capable  of  being  secured  to  the  vessel  b^  screws,  so  as 
to  close  the  vessel  perfectly  vapour-tight.  The  vessel  with  the  mixture 
in  it  being  thus  closed,  is  heated  to  a  temperature  between  140^  and 
150°  centigrade,  and  is  kept  at  this  heat  for  eight  hours  or  there- 
abouts. The  vessel  is  then  allowed  to  cool ;  the  contents,  when  diluted 
with  methylated  spirit  or  other  convenient  solvent,  are  ready  for  use, 
and  the  colours  may  bo  employed  in  dyeing  and  printing  in  the  same 
way  as  other  aniline  dyes  now  well  known. 

If  a  somewhat  redder  colour  be  required  than  that  produced  by  the 
above  process,  the  proportions  may  be  varied — three  parts  of  rosani- 
line,  two  parts  of  brominated  turpentine,  and  fifteen  parts  of  spirit 
being  employed,  or  the  proportion  of  rosaniline  may  be  somewhat 
further  increased  if  desired ;  or,  on  the  other  hand,  if  a  bluer  colour 
be  required  than  that  produced  with  equal  parts  of  rosaniline  and 
brominated  turpentine,  the  proportion  of  brominated  turpentine  may 
be  somewhat  increased. 

In  preparing  the  brominated  turpentine,  the  patentee  takes  a  half- 
gallon  bottle  (a  Winchester  quart),  and  fills  it  half  full  of  water.  He 
then  pours  in  bromine  until  the  bottom  of  the  vessel  is  covered  to  the 
depth  of  about  an  inch  and  a  half.  On  the  surface  of  the  water  he 
pours  a  thin  layer— say,  one-eighth  of  an  inch  thick — of  oil  of  turpen- 
tine, and  ofterwards  shakes  the  bottle,  at  first  carefully  to  avoid  too 
violent  an  action.  When  all  the  turpentine  is  absorbed,  he  pours  on 
another  layer,  and  proceeds  as  before,  and  so  goes  on  untu  all  the 
bromine  is  combined,  as  is  seen  bv  its  ceasing  to  colour  the  water.  The 
brominated  turpentine  sinks  to  the  bottom  of  the  bottle,  and  the  water 
being  poured  off  from  it,  it  is  washed  free  from  acid,  first  with  a  weak 
solution  of  potash,  and  then  with  water.  Afterwards,  when  the  water 
is  poured  off,  it  is  ready  for  use. 

Although  it  is  preferred  to  prepare  the  brominated  turpentine  in  this 
manner,  it  may  be  otherwise  prepared,  as  by  dropping  oil  of  turpentine 
into  bromine  until  there  appears  to  be  no  further  action,  and  then 
washing  the  product  with  potash  and  water  as  before. 


lb  Paul  Emile  Vj^cwi,of  Paris^  fir  an  improved  process  of  engraving. 
—[Dated  8th  September,  1864.J 

The  object  of  this  invention  is  to  produce,  by  means  of  photography, 
designs  in  relief,  or  sufficiently  prominent  or  resisting  for  employment 
as  a  reserve  (rherve)  in  the  difl^rent  methods  of  enmving.  Upon  a 
metal  plate  is  spread  a  coating  of  a  mixture  composed  of  albumen  (say 
100  parts,  more  or  less),  bichromate  of  potassa  or  of  ammonia  (say  10 
parts),  and  a  small  quantity  of  glycerine  or  sugar;  a  few  drops  of 
ammonia  may  ako  be  added  to  clear  the  mixture.  After  drying,  this 
plate  is  exposed  to  the  action  of  light,  under  a  plate  {elichi)  or  surface 
carrying  the  design  to  be  eneraved,  and  afterwards  dipped  in  water. 
The  design  appears  in  relief  forming  a  reserve,  and  the  metal  is  plain 
or  bare  wherever  the  light  has  not  acted  upon  it.  Instead  of  albumen, 
any  animal  or  vegetable  matters  may  be  employed — such  as  bitumen, 
resin,  gum,  gelatine,  dextrine,  gluten,  casein,  and  others,  rendered 
sensitive  to  the  action  of  light  by  one  or  several  salts  of  gold,  silver. 
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uranium,  chromium,  iron,  or  bisulphurets,  iodurete,  or  other  like 
agenfcs.  The  parts  not  oovered  or  reserved  by  the  matter  forming  the 
design  may  be  treated  in  many  ways,  aoeording  to  the  object  for  which 
they  are  intended.  (In  some  cases,  before  commencing  the  other 
operations,  it  is  well  to  apnly  powdered  resin  to  the  plate,  to  form  a 
ground.)  They  may  be  gilt,  in  order  that  the  design  may  be  acted  on 
by  the  electro-galvanic  prooesa,  or  by  acids  or  other  agents ;  they  may 
be  amalgamated  and  brought  np  in  relief  by  means  of  amalgams  of 
copper,  or  of  metals  fusible  at  a  low  temperature ;  thev  may  be  oovered 
with  platinum,  iron,  or  oxdised  copper.  The  design  itself  is  removed 
by  any  convenient  agent,  it  is  then  amalgamated  and  brought  up  in 
relief,  as  above  described,  by  means  of  copper  amalgams  or  otherwise ;  or 
the  plate  may  be  inked  aJPber  having  been  amalgamated,  and  impressions 
may  then  be  struck  off  as  in  ordinary  lithographic  printing  :  the  mer* 
cury  repels  the  ink,  and  acts  as  a  reserve  {Spar^^).  Or  the  plain  or 
bare  parts  may  be  iodized,  and  then  inked,  to  enable  impressions  to  be 
taken  as  in  lithography ;  the  ink  remains  only  on  the  iodised  parts : 
this  inking  may  even  be  performed  without  iodizing  the  plate.  Or, 
the  plain  or  bare  parts  may  be  covered,  by  the  electro-galvanic  process, 
with  a  layer,  more  or  less  thick,  of  metal  The  design  acts  lis  the  reserve, 
and  the  result  according  to  the  thickness  of  the  metal  deposited,  and 
the  plate  {eliehi)  employed  is  an  engraved  plate  or  block  in  intaglio  or 
in  relief,  which  may  oe  employed  in  printing  or  for  ornamenting.  If 
the  action  of  the  electro-galvanic  process  be  prolonged,  the  deposit 
covers  the  design  by  degrees,  and  finally  altogether ;  on  afterwards 
separating  the  two  plates,  there  will  be  found,  sunken  or  in  intake,  a 
perfect  reproduction  of  the  design,  which  may  be  employed  in  printing. 
The  reserve  {rSserve  au  ipargne)^  obtained  as  above  described,  .may  M 
applied  in  numerous  ways ;  for  example,  the  metal  partially  deposited 
on  the  plate  may  be  brought  up  in  relief  by  means  of  collodion,  vamirii, 
gelatine,  or  other  similar  material,  whereby  a  photosraphic  plate  is 
obtained,  in  which  the  black  parts  are  formed  by  the  depositea  metal. 
This  design,  formed  in  metal,  may  be  employed  for  a  variety  of 
purposes. 

!By  the  process  above  described,  a  design  on  glass  is  attained,  forming 
a  reserve  to  the  agents  employed  to  bite  out  or  to  deposit  metal.  By 
applying  the  usual  methods  of  engraving;  to  this  photographic  reserve, 
many  of  the  kinds  of  engraving  in  intaglio  and  in  relief,  used  in  print- 
ing and  ornamenting,  are  obtained. 


To  EowABB  Joseph  William  TARVAOOTTf  of  Leeds,  fir  an  improved 
manufacture  of  artificial  stone ;  applicable  to  the  cutting  of  metallic 
surfaces,— [Dated  27th  October,  1864.J 

The  object  of  this  invention  is  to  obtain  a  factitious  stone,  which  may 
take  the  place  of  the  ordinary  Turkey,  Water  of  Ayre,  and  Arkansas 
stones,  used  for  sharpening  cutting  tools  and  for  kindred  purposes. 

The  patentee  takes  the  chips  and  other  fraeroents  and  dust  obtained 
in  preparing  the  stones  used  for  lithoffraphio  purposes,  and  having 
reduced  this  refuse  to  fine  oranules,  ados  uiereto  fine  emery  powder, 
boraxy  and  saltpetre,  and  thoroughly  mixes  tiiem  in  %  suiwue  mill 
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The  mixture,  thus  obtained,  he  moulds  to  any  required  shapes,  for 
example,  cutting  and  polishing  tools,  and  submits  the  same,  first,  to 
hydraulic  pressure  and  then  to  furnace  heat,  whereby  the  hardness  and 
consistency  of  stone  is  imparted  to  the  moulded  articles.  The  following 
proportions  will  produce  a  good  result: — Take  of  powdered  litho- 
graphic stone  12  oz.,  of  borax  2  oz.,  of  saltpetre  i  oz.,  and  of  very  fine 
emery  2  oz.  Place  these  substances  together  in  an  ordinary  incor- 
porating mill,  with  edge  runners  (sucli  as  is  used  for  preparing  and 
mixing  mastic  and  sand)  —the  pan  of  the  mill  being  heated  by  means 
of  steam  or  gas — and  subject  the  substances  to  the  action  of  the  mill 
until  they  are  well  mixed  and  incorporated;  then  remove  the  com- 
pound thus  formed,  and  place  it  in  strong  iron  moulds,  for  the  purpose 
of  being  submitted  to  pressure.  These  moulds  will  take  various  shapes 
and  forms,  to  suit  the  purposes  for  which  the  artificial  stone  is  to  be 
used. 

The  pressure  found  necessary  to  effect  a  proper  consolidation  of  the 
compound  may  be  conveniently  given  by  means  of  a  strong  hydraulic 
press.  The  amount  of  pressure  which  has  proved  satisfactoryis  about 
20  tons  per  square  inch  of  surface  of  the  moulded  article.  When  the 
requisite  mecnanical  consolidation  of  the  moulded  article  has  been 
thus  obtained,  the  moulded  article  is  subjected  to  a  white  heat,  in  any 
suitable  construction  of  furnace,  or  to  such  a  heat  as  will  serve  to  fuse  the 
borax  and  saltpetre,  and  effect  the  binding  together  of  the  granules  of 
stone  and  emery.  As  a  guide  to  the  operator,  it  is  stated  that  the 
time  required  for  attaining  this  object  will  be  from  half  an  hour  to 
one  hour. 

To  prevent  the  warping  and  rimning  of  the  moulded  compound 
under  this  heat,  it  is  found  desirable  to  clamp  it  in  moulds  made  of 
plumbago,  fire-day,  or  other  like  heat-resisting  material  before  placing 
the  moulded  articles  in  the  furnace. 

When  it  is  required  to  produce  cutting  or  polishing  wheels,  hones, 
or  other  like  articles  with  a  less  cutting  power  than  those  made  from 
the  before-named  mixture,  ordinary  chalk  is  substituted  for  a  portion 
of  the  lithographic  stone  granules ;  the  proportions  of  the  chalk  and 
the  granules  being  about  equal. 

The  patentee  claims,  "  manufacturing  artificial  stone  in  the  manner, 
and  for  the  purpose,  above  described." 


To  SiBOERiCH  Chbistophek  Kbeeft,  of  Fenehurch^treet^for  improve^ 
ments  in  the  manufaeture  of  iron  and  steel, — heinga  communication, — 
[Dated  16th  November,  1864!.] 

The  object  of  this  invention  is  to  impart  homogeneity  and  a  compact 
molecular  arrangement  to  cast  iron,  cast  steel,  and  to  Bessemer  metal, 
and  thereby  to  give  increased  strength  to  the  articles  manufactured 
therefrom.  To  attain  this  end,  a  powerful  current  of  electricity  is 
applied  to  the  metal  while  in  a  state  of  fusion,  the  current  being 
obtained  either  from  a  voltaic  battery  or  an  induction  apparatus.  The 
electric  current  is  applied  by  means  of  carbon  points  connected  with 
the  wires  of  the  voltaic  battery  or  induction  apparatus,  the  pointa  being 
brought  into  contact  with  the  metal  while  it  is  being  run  off.  The 
TOL.  xni.  0 
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metal  is  thus  caused  to  assume  (while  in  a  state  of  fluidity)  tlie  desired 
homogeneous  and  compact  molecular  arrangement,  which  arrangement 
it  retains  after  cooling. 

Bj  applying  the  electric  current  during  the  running  off  of  the  fused 
metal — and  more  especially  the  metal  obtained  by  Bessemer's  process, 
and  the  cast  steel  produced  in  furnaces  with  saggars — ^the  occurrence 
of  flaws  or  bubbles  is  prevented,  as  the  molecular  movement  set  up  by 
the  electricity  prevents  their  formation. 

The  metals  thus  treated  acquire  a  tenacity  superior  to  that  of 
iron  and  steel  manufactured  and  cast  under  ordinary  circumstances. 
The  effect  of  this  treatment  is  also  to  give  to  the  metals  thus  acted 
upon  a  perfect  magnetisation,  which  renders  possible  the  economical 
construction  of  magnets. 

The  patentee  claims,  "  subjecting  manufactured  iron  and  steel,  while 
in  a  state  of  fusion,  to  the  action  of  electric  currents,  for  the  pro- 
duction in  cast  iron,  cast  steel,  and  Bessemer  metal  of  a  homogeneous 
and  compact  molecular  arrangement,  as  described." 


2h  John  Stekuouse,  of  Bodney-Hreet,  Pentanville^for  impravemenU  in 
rendering  certain  suhstances  less  pervious  to  air  and  liquids^  and  also 
less  liable  to  decay. — [Dated  dlst  August,  1864.] 

To  render  substances  less  pervious  to  air  and  liquids,  and  also  less 
liable  to  decay,  the  patentee  takes  para£Sne,  or  mixtures  of  paraffine 
with  beeswax  or  with  any  of  the  vegetable  waxes,  or  mixtures  of 
paraffine  with  stearine,  stearic  acid,  and  tallow,  and  to  the  paraffine,  or 
mixtures,  he  adds  from  5  to  30  per  cent.,  usually  20  per  cent.,  of  lin- 
seed oil,  nut  oil,  poppy  oil,  hempseed  oil,  or  any  other  of  the  drying 
oils,  either  with  or  without  solutions  of  caoutchouc  or  gutta-percha,  in 
a  drying  oil,  usually  rendered  more  siccative  by  heat  or  any  other  of 
the  known  processes.  The  paraffine  and  its  admixtures,  with  waxy  or 
fatty  substances,  may  be  incorporated  with  the  drying  oils  by  melting 
them  together  and  pouring  the  mixture  into  suitable  moulds,  in  which 
they  are  left  to  solidify,  so  as  to  form  blocks  or  pieces  of  any  conve- 
nient size.  These  mixtures  of  paraffine  are  applied  to  textile  fabrics  in 
the  following  manner : — A  plate  of  iron  is  kept  heated  to  such  a  tem- 
perature as  will  melt  the  paraffine  mixture  easily,  and  over  it  is 
stretched  the  fabric  intended  to  be  coated.  Upon  the  cloth  a  block  or 
piece  of  the  paraffine  mixture  is  rubbed  until  it  is  sufficiently  impreg- 
nated, and  in  such  a  manner  as  to  coat  the  surface  as  evenly  as  possible. 
After  this  treatment,  it  is  compressed  by  hot  rollers,  or  hot  flat-irons,  in 
order  to  distribute  the  paraffine  mixture  more  equally  among  the  fibres. 
The  thorough  incorporation  of  the  paraffine  mixture  with  the  cloth  is 
completed  by  calendering  between  hot  metallic  rollers.  The  paraffine 
mixtures  are  applied  to  one  side  of  the  fabric  only,  or  to  both,  accord- 
ing to  the  amount  of  impregnation  which  it  is  wished  to  communicate. 
The  paraffine  mixture  may  also  be  heated  in  suitable  vessels,  and  em- 
ployed at  a  temperature  varying  from  about  150^  to  212®  Pahr.,  and 
then  applied  by  brushes  to  the  cloth,  and  the  operation  completed  by 
pressure  with  not  flat-irons,  or  by  passing  it  between  hot  rollers. 
If  any  of  the  above-mentioned  fabrics  are  to  be  rendered  more  im« 
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pervious  than  could  be  effected  by  a  single  treatment  with  any  of 
the  mixtures  herein  described,  the  patentee  proceeds  as  follows : — After 
the  fabric  has  been  treated  by  the  employment  of  any  of  the  mixtures, 
it  is  exposed  to  the  air  for  from  six  to  ten  days,  in  order  to  enable  the 
mixture  thoroughly  to  set.  When  this  is  effected,  a  coating  of  drying 
oil,  containing  a  small  quantity  of  paraffine,  about  iive  per  cent.,  may 
be  applied,  or  drying  oil  alone.  When  this  has  also  become  thoroughly 
set,  successive  coatings  of  drying  oil  are  applied,  in  the  same  manner, 
until  a  sufficient  thickness  has  been  obtained.  If  the  fabric  has  an 
open  texture,  the  pores  which  the  paraffine  may  have  left  open  may 
be  closed  by  rubbing  into  them  small  quantities  of  lampblack,  ochres, 
zinc  white,  pipe-clay,  or  similar  powders  made  into  a  thin  paste  with 
drying  oil.  These  are  applied  immediately  to  the  paraffined  surface, 
the  coats  of  oil  being  subsequently  laid  on.  In  this  way  a  variety 
of  colours  are  also  incidentally  produced.  The  process  just  described 
is  particularly  applicable  for  the  manufacture  of  such  articles  as 
capes,  tarpaulins,  tilts,  <&c. 

When  it  is  desirable  to  diminish  the  inflammability  of  any  of  the 
above  mentioned  fabrics,  treated  as  above  described,  they  are  steeped 
in  solutions  of  alum,  borax,  sal  ammoniac,  or  sulphate  of  ammonia, 
and,  when  dried,  the  paraffine,  combined  with  drying  oils,  is  applied 
to  the  before-mentioned  substances ;  or  the  paraffine  and  the  above- 
mentioned  admixtures  may  be  applied  in  the  first  place,  and  the 
solutions  for  diminishing  inflammability  may  be  afterwards  applied. 

When  treating  leather  in  sheets  or  skins,  the  patentee  gently  heats 
it  to  a  temperature  just  sufficient  to  melt  the  paraffine  mixture  easily, 
this  should  not  exceed  145°  Fahr.  He  then  rubs  over  it,  usually 
on  the  flesh  side  only,  solid  paraffine  mixture  until  the  desired  amount 
of  impregnation  is  effected.  The  heat  is  continued  until  the  whole 
of  the  paraffme  mixture  has  beeu  absorbed  by  the  leather. 

Sheets  of  leather  can  likewise  be  impregnated  with  the  paraffine 
mixture  by  immersing  them  in  a  bath  of  melted  substance  at  a  tem- 
perature not  exceeding  145°  Fahr.  Leather  may  also  be  impregnated 
with  the  before-mentioned  paraffine  mixtures,  dissolved  in  light  coal 
tar,  naphtha,  petroleum  oil,  or  bisulphide  of  carbon.  When  these 
solutions  have  been  made  in  the  usual  way,  by  gently  heating  them, 
the  leather  is  steeped  in  them,  or  they  are  applied  to  the  leather 
by  means  of  a  brush  or  other  suitable  instrument.  When  the  solvent 
has  evaporated,  the  leather  will  be  found  uniformly  impregnated 
with  the  paraffine  mixture,  and  the  incorporation  of  the  paraffine 
mixture  may  be  rendered  still  more  intimate  by  the  application  of  a 
gentle  heat. 

The  patentee  claims,  "  treating  fabrics  and  substances  with  paraffine 
and  drying  oils,  and  likewise  with  paraffine  and  its  admixtures,  with 
waxy  and  fatty  bodies  also  combined  with  drying  oils,  as  above 
described." 
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lb  James  Fleming,  of  Glasgovo,  for  improvements  in  th€  treaiinent  of 
tobacco  leaf,  for  the  extracting  of  juice  or  liquor  /Acr«^a«.— [Dated 
8th  September,  1864.] 

The  tobacco  leaf,  after  having  been  ground  or  cut,  is  put  into  any  S^^^^ 
number  of  cisterns,  communicating  with  each  other  by  pipes,  and  placed 
conveniently  for  the  transmission  of  the  liquor,  juice,  solution,  or 
extract  from  one  to  another  by  means  of  gravitation.  The  cut  leaf 
is  then  subjected  to  the  action  of  either  cold  or  hot  water,  which,  being 
applied  to  the  tobacco  in  one  of  the  cisterns,  passes  gradually  from  one 
to  another  by  the  connecting  pipes  throughout  the  whole,  or  some  of 
the  whole,  series  by  means  of  cavitation.  The  water  may  be  caused 
to  pass  by  pressure  of  air,  forcing,  or  suction ;  and  the  extraction  or 
dissolving  of  the  soluble  constituents  of  the  tobacco  may  be  facilitated 
by  such  pressure,  forcing,  or  suction.  The  liquor,  in  its  progress 
through  tne  successive  vessels,  becomes  more  and  more  impregnated 
with  the  soluble  constituents  of  the  tobacco,  and  acquires  increased 
strength  and  specific  gravity ;  and  it  may  be  drawn  off  by  any  usual 
apparatus  from  any  of  the  vessels,  according  to  the  strength  of  the 
solution  which  may  be  wanted. 

The  patentee  claims,  "  the  treatment  of  tobacco  by  a  combination 
of  vessels  and  the  application  of  water,  as  above  described,  for  the 
purpose  of  extracting  the  juice  op  liquor  and  soluble  constituents  from 
tobacco." 


SmitMc  i}oim%. 


MECHANICAL   ENGINEEES'    SOCIETY. 

[Caniintied  from  paffe  43.) 

The  next  ^aper  read  was  "  On  improvements  in  heavy  tooU  for  general 
en^neering  and  iron  ship  building  uwrk"  by  Mr.  James  Fletcueh, 
of  Manchester. 

FoBTY-FiTE  years  ago,  at  the  commencement  of  the  writer's  career  as 
a  mechanic,  tools  were  of  a  very  rude  and  primitive  description,  the 
lathe  and  drill  being  about  the  only  ones  then  in  general  use ;  slide 
lathes  were  possessed  only  by  a  few  persons,  being  made  with  great 
labour  and  expense,  and  very  inferior  in  point  of  workmanship. 

The  introduction  of  the  planing  machine,  however,  and  its  subsequent 
development  effected  an  entire  change  in  the  manufacture  of  tools  and 
machinery  of  everv  class,  giving.the  means  of  carrying  out  with  facility 
many  works  which  had  been  left  unattempted  previously  as  too  expen- 
sive or  impracticable,  and  opening  the  way  for  improvements  and 
invention  generally ;  and,  in  a  short  time,  these  machines  became  in- 
dispensable in  every  workshop.    The  slide  lathe  became  then  compara- 
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lively  easy  of  manufacture,  and  in  conjunction  with  the  planing  machine 
and  self-acting  drill  formed  a  most  important  feature  in  the  advance- 
ment of  engineering  work.  Still  much  remained  to  be  effected :  a  large 
proportion  of  work  was  done  by  hand,  especially  the  smaller  portions 
of  machinery,  until  slotting  and  shaping  machines  were  brought  into 
use,  and  special  tools  adapted  for  all  parts  where  a  quantity  of  work 
was  required  to  be  produced.  By  the  &;radual  introduction  and  per- 
fecting of  the  regulator  screw,  the  wneel-cutting  engine,  stanoard 
gauges,  large  surface  plates,  long  straight  edges,  and  scraped  surfaces, 
combined  with  the  improved  tools,  not  only  was  the  amount  of  manual 
labour  considerably  diminished,  but  the  work  was  done  more  expedi- 
tiously, and  a  much  greater  degree  of  accuracy  was  attained,  whereby 
the  workmanship  in  all  classes  of  machinery  was  remarkably  improvea, 
and  at  a  great  reduction  in  cost.  As  engineering  skill  was  brought  to 
bear  on  schemes  which  could  not  previously  have  been  carried  out,  so 
were  tools  enlarged  and  new  ones  invented,  to  meet  the  exigencies  of 
new  works ;  until  engineers  and  others  became  really  dependent  for 
the  accuracy  and  execution  of  their  work  upon  the  tools  that  could  be 
employed  for  the  purpose.  The  steam,  engine,  with  all  the  inventive 
genius  that  has  been  concentrated  upon  it,  would,  without  these  tools, 
have  still  been  most  imperfect  in  construction,  and  would  have  formed 
a  wide  contrast  to  the  engines  erected  at  the  present  day,  in  point  of 
excellence  of  workmanship,  durability,  and  cost.  Many  instances  could 
be  given  where  tools,  of  unusually  large  dimensions  or  the  most  minute 
description,  are  indispensable  for  the  execution  of  the  work  required. 

The  great  change  which  has  taken  place  in  the  substitution  of  wrought 
iron  for  wood  or  cast  iron,  especially  in  ship  and  bridge  building,  is  a 
subject  worthy  of  special  attention.  In  ship  building,  the  use  of  wrought 
iron  has  advanced  with  such  rapid  strides  during  the  last  twenty  years, 
as  to  cause  a  complete  revolution  in  the  trade.  GDhe  transition  was  so 
sudden  and  the  demand  so  great,  that  much  difficulty  was  experienced 
in  procuring  a  sufficient  number  of  the  necessary  class  of  workmen, 
until  those  who  had  been  previously  employed  as  shipwrights  in  build* 
ing  wooden  vessels  were,  in  a  short  time,  enabled,  by  the  assistance  of 
improved  tools  and  appliances,  to  compete  with  more  practised  hands, 
ana  to  cope  easOy  with  the  heavy  modern  work.  Improvements  in  the 
construction  of  iron  ships  were  then  rapidly  developed.  New  tools 
were  called  for  and  produced,  by  means  of  which  the  work  has  been 
materially  improved  and  facilitated ;  the  edges  of  the  plates  are  now 
planed,  to  make  perfectly  fitting  joints,  and  multiple  drilling  machines 
are  rapidly  coming  into  use  for  drilling  a  large  number  of  holes  at  once 
in  the  plates  or  keel  bars. 

Another  important  feature,  in  connection  with  improved  tools,  is  the 
direct  application  of  steam  power  to  individual  machines,  especially 
those  for  the  purpose  of  punching  and  shearing  plates  or  cutting  bars, 
&c.,  by  the  combmation  of  a  small  steam  engine  with  each  machine ; 
thus  renderinfi;  the  machines  portable,  entirely  self-contained,  and  inde- 
pendent of  other  sources  of  driving  power,  and  thereby  saving,  in  many 
instances,  the  necessity  of  running  a  large  engine  and  quantity  of  shaft* 
ing  to  drive  only  one  or  two  machines,  when  pressed  for  the  work  upon 
which  they  are  engaged,  and  entirely  dispensing  with  shafting  and  the 
usual  attendant  expenses.    By  this  means,  and  oy  the  use  of  an  under* 
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ground  steam  pipe  with  branches  at  conyenieot  points,  either  in  work' 
shops  or  along  the  sides  of  docks,  these  machines  may  be  moved  about 
to  any  part  required,  and  thus  obviate  the  inconvenience  and  loss  of 
time  in  carrying  work  to  and  from  the  machines.  Steam  pipes  of  great 
length  are  now  being  used,  and  are  found  very  satisfactory  for  purposes 
of  this  description;  and  this  plan  makes  a  much  more  convenient 
and  less  costly  arrangement  than  shafting,  which  requires  constant 
attention. 

In  the  earlier  construction  of  the  lathe,  the  slide  rest  was  the  first 
great  step  towards  the  principle  of  the  slide  lathe,  and  no  doubt  led  to  that 
invention,  which  was  considered  impracticable  before  planing  machines 
were  made  of  sufficient  magnitude  to  pLine  a  lathe  bed  of  even  small 
dimensions.  A  few  slide  lathes  had  indeed  been  made,  the  beds  of  which 
were  composed  of  a  timber  framing,  covered  with  iron  plates  on  the 
upper  side  to  preserve  the  surface,  similar  to  those  which  were  pre- 
viously used  for  the  ordinary  hand  lathes,  with  the  exception  that  the 
outer  edges  of  the  iron  plates  were  made  of  suitable  shape  to  form  the 
V's  for  the  carriage  to  slide  upon.  It  was  not,  however,  until  some 
time  after  the  introduction  of  the  planing  machine  that---the  cost  of 
workmanship  being  considerably  lessened — slide  lathes  came  into 
general  use,  and  their  utility  was  fully  acknowledged,  and  attention 
directed  to  their  improvement. 

The  application  of  a  screw  to  the  slide  lathe,  so  as  to  render  it  capable 
of  both  sliding  and  screw-cutting,  was  the  next  important  improve- 
ment ;  and  a  great  amount  of  time,  perseverance,  and  capital  was  ex- 
I)euded  by  a  few  persons  in  endeavouring  to  perfect  this  portion  of  the 
a  the.  A  short  screw  was  first  made,  as  accurately  as  possible  with 
the  rude  means  then  possessed,  from  which  one  was  cut  double  the 
length,  by  changing  the  turned  bar  end  for  end  in  the  lathe  after  cut- 
ting one  half.  Subsequently,  by  following  out  this  principle,  screws 
were  capable  of  being  made  of  any  len^h  required. 

After  this  the  surfacing  motion  was  introduced ;  and  also  the  use  of 
a  shaft  at  the  back  of  the  lathe,  in  addition  to  the  regulator  screw,  for 
driving  the  sliding  motion  by  rack  and  pinion,  instead  of  both  the 
motions  of  sliding  and  screw-cutting  being  worked  by  the  screw  alone. 
For  it  was  found  that  the  threads  of  that  portion  of  the  screw  nearest 
the  fast  headstock,  being  most  in  use,  were  worn  thinner  than  the 
other  parts ;  and,  in  consequence,  the  lathe  did  not  cut  a  long  screw 
with  the  d^ee  of  accuracy  which  it  otherwise  would  have  done. 

Thus,  step  by  step,  improvements  were  gradually  brought  forward ; 
the  four-jaw  and  umversal  chucks  and  other  importiant  appliances  were 
added,  so  as  to  render  the  lathe  applicable  to  a  p^reat  vanetv  of  work, 
even  cutting  spiral  grooves  in  shafts,  scrolls  in  a  face  plate,  skew 
wheels,  and  also  turning  articles  of  oval,  spherical,  or  other  forms. 
The  duplex  lathe,  with  one  tool  acting  in  front  and  the  other  behind 
the  work,  is  also  found  to  be  a  very  useful  arrangement  for  turning 
long  shafts,  cast-iron  rollers,  cylinders,  and  a  great  variety  of  work, 
where  a  quantity  of  the  same  kind  and  dimensions  has  to  be  turned. 

An  improved  lathe,  referred  to  by  the  author,  and  designed  for  the 
purpose  of  turning  lon^  shafts,  screws,  or  other  articles,  had  a  bed  40 
feet  lone,  cast  in  one  piece  and  planed  the  entire  length  at  once.  It 
is  provided  with  two  pairs  of  headatocks,  placed  right  and  left  hand, 
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each  pair  haying  its  own  carriage  and  tool  rest,  and  working  entirely 
independent  of  the  other;  the  one  pair  being  15  inches  high  to  the 
centre,  and  the  other  12  inches  high.  In  connection  with  the  larger 
headstock  is  a  regulator  screw,  running  through  the  entire  length  of 
the  bed,  by  means  of  which,  when  the  other  headstocks  are  removed,  a 
screw,  35|  feet  long,  may  be  cut  at  once.  The  smaller  headstocks,  by 
means  of  a  separate  shaft  at  the  back  of  the  lathe,  are  capable  of  sliding 
an  article  25  feet  long,  and  can  also,  if  required,  be  provided  with  a 
screw-cutting  arrangement.  Thus  this  lathe  possesses  the  advantages 
of  being  used  as  two  lathes  for  work  of  an  ordinary  character,  but  at 
the  same  time  a  very  long  shaft  may  be  turned  when  required.  In 
many  workshops  a  long  lathe  is  an  absolute  necessity,  although  the 
whole  length  of  the  bed  may  not  be  required  many  times  in  the  year ; 
and  unless  some  similar  arrangement  to  the  one  above  described  is 
adopted,  a  lar^e  portion  of  the  lathe  bed,  taking  up  valuable  space, 
would  remain  idle  and  useless  the  greater  portion  of  the  time.  Again, 
in  sliding  long  shafts,  the  two  carriages  and  tools  may  be  in  operation 
at  once  upon  the  same  piece  of  work,  and  thus  economise  time.  The 
headstocks  being  placea  right  and  left  hand,  the  loose  headstocks  are 
thus  able  to  accomodate  each  other  to  the  different  lengths  of  work ; 
thereby  avoiding  the  necessity  of  moving  the  fast  headstock  and  top 
cone  pulley  when  any  work  above  half  the  total  length  of  the  bed  is 
to  be  turned. 

For  turning  large  marine-engine  crank  shafts  or  other  articles  up  to 
40  tons  weight,  or  screw  propellers  up  to  20  feet  diameter,  the  author 
referred  to  a  slide  lathe,  the  headstocks  of  which  are  4  feet  6  inches 
high  from  the  face  of  the  bed,  which  is  40  feet  long.  The  main  driving 
spindle  is  of  cast  iron,  18  inches  diameter  in  the  front  bearing  and  12 
inches  in  the  back  bearing,  arranged  as  an  ordinary  treble-geared  lathe, 
which  can  be  worked  sin^e,  double,  or  treble  power.  The  cone  pulley, 
the  largest  speed  of  which  is  3  feet  6  inches  diameter  by  6  inches  wide, 
runs  loose  upon  the  spindle.  The  face  plate  is  12  feet  diameter,  and 
has  on  the  back  a  large  internal  toothed  wheel.  By  means  of  two  pairs 
of  driving  pulleys  on  the  countershaft,  the  lathe  may  be  worked  at 
thirty  different  speeds,  to  suit  the  ^ameter  of  articles  to  be  turned. 
The  fast  headstock  casting  is  in  one  piece,  and,  without  spindle  or 
appurtenances,  weighs  Hi  tons.  It  is  secured  to  the  bed  by  the  tie 
plates.  The  bed  is  10  feet  wide  over  all,  and  is  composed  of  two  lathe 
beds,  each  cast  in  one  piece  40  feet  long,  and  held  firmly  in  a  parallel 
position  by  distance  feet  or  foundation  plates,  having  strips  and  bolts 
to  bind  the  beds  in  their  places.  When  it  is  required  to  move  the  bed 
endways,  to  accommodate  any  large  article  on  the  face  plate,  the  strips 
in  the  distance  feet  are  slackened,  so  as  to  allow  the  two  long  beds  to 
slide  through  them,  the  motion  being  given  at  the  end  by  means  of 
worm  wheels  and  screws.  The  end  foot  or  distance  piece  nearest  the 
fast  headstock  is  fixed  to  the  lon^  beds,  and  travels  witli  them  upon 
the  tie  plates,  so  as  to  support  their  ends  whilst  turning  articles  on 
the  face  plate.  Two  self-acting  sliding  carriages  are  employed,  upon 
one  of  which  is  a  slide  rest  of  ordinary  construction  and  great  strength ; 
the  other  carriage  has  a  rest  made  very  narrow,  with  a  wrought-iron 
tool  slide,  and  is  for  the  purpose  of  turning  out  crank  sweeps.  The 
self-acting  motion  is  driven  by  a  strap  from  the  spindle  to  a  pulley  at 
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the  back  of  the  lathe,  and  is  provided  with  a  reversing  apparatus,  to 
enable  the  carriage  to  slide  in  both  directions.  This  motion  can  be 
thrown  out  of  gear  independently  in  either  of  the  carriages,  which  are 
provided  with  an  arrangement  for  moving  them  on  the  bed  bj  hand. 
An  eye  bolt  is  screwed  in  the  front  part  of  the  loose  headstock,  and  a 
corresponding  one  upon  the  nearest  carriage,  so  that  the  two  can  be 
coupled  by  a  short  chain  or  shackle,  and  the  loose  headstock  can  thus  be 
drawn  upon  the  surface  of  the  bed,  to  any  required  position,  by  the 
hand  motion  of  the  carriage.  The  total  weight  of  this  lathe,  which  is 
now  in  course  of  construction  for  the  Lanceneld  Forge  in  Glasgow,  will 
be  upwards  of  70  tons. 

The  planing  machine  is  one  of  the  most  important  tools  in  use,  and 
has  done  more  towards  the  advancement  and  success  of  engineering 
work  than  any  other  invention,  with  the  exception  of  the  lathe ;  and 
has  passed  through  a  great  number  of  changes  since  its  first  intro- 
duction down  to  the  present  time. 

In  the  first  planing  machines  the  table  was  moved  by  a  chain  wind- 
ing on  a  drum,  as  in  the  old  hand  machines ;  but  this  mode  was  found 
to  be  very  objectionable :  the  cut  was  unsteady,  and  when  the  tool  was 
suddenly  relieved  at  the  end  of  its  cut,  the  table  had  a  tendency  to 
spring  forwards ;  it  was  also  driven  at  the  same  speed  both  forwards  and 
backwards,  and  thus  a  great  loss  of  time  was  occasioned.  This  was 
much  improved  upon  by  the  use  of  a  rack  and  pinion,  arranged  to  give 
a  quick  return  motion,  and  also  afterwards  by  the  screw  arrangement. 

In  some  of  the  earliest  planing  machines  the  Vs  were  made  inverted, 
evidently  with  the  idea  of  preventing  any  cuttines  that  fell  upon  the 
wearing  surfaces  from  remaining  upon  tnem.  Thev  proved,  nowever, 
to  possess  no  advantage  even  in  this  particular,  as  the  finer  portions  of 
the  cuttings  still  adhered  ;  and  in  addition  it  was  found  thai^  from  the 
motion  of  the  table,  the  oil,  by  its  own  gravity,  would  not  remain  upon 
the  surfaces,  and  thus  caused  them  to  cut  and  wear  away  quickly. 

The  writer  has  in  use  a  planing  machine,  with  a  bed  54  feet  long, 
the  Vs  of  which  have  2  inches  of  surface  on  each  side,  and  are  planed 
to  an  angle  of  85  degrees.  This  machine  has  been  working  upwards 
of  twenty  years,  and  for  the  last  six  years  both  liight  and  okj  ;  it  has 
been  employed  during  the  whole  of  that  time  upon  very  heavy  work, 
ranging  from  5  to  20  tons.  The  Vs  are  still  in  good  condition,  appa- 
rently verv  little  worn,  and  the  work  the  machine  does  is  at  the  present 
time  perfectly  true.  The  bed  is  in  three  parts  jointed  and  bolted 
together,  and  the  table  in  two  parts ;  since^  at  the  time  it  was  made, 
there  was  no  machine  capable  of  planing  a  very  long  piece,  and  this 
was  considered  to  be  one  of  the  largest  then  in  existence. 

The  planing  machines  were  further  improved  by  the  use  of  two  tool- 
boxes on  the  cross  slide,  and  by  the  application  of  slide  rests  or  tool- 
boxes fixed  upon  the  uprights,  self-actmg  verticallvi  for  planing  articles 
at  right  angles  to  the  tools  on  the  cross  slide.  The  reversing  tool  box 
is  a  very  ingenious  and  useful  contrivance  for  planing  filat  surfaces ; 
but  that  plan  is  not  so  well  adapted  for  general  purposes.  Planing 
machines  have,  like  other  tools,  been  specially  adapted  to  a  great 
variety  of  work,  and  the  writer  has  made  them  with  difiTerent  numbers 
of  tools  up  to  as  many  as  sixteen,  all  of  which  were  in  operation 
at  once. 
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The  great  changes  which  have  lately  {aken  place  in  the  manufacture 
of  wrought-iron  and  steel  ordnance,  and  the  revolution  they  have 
caused  in  the  construction  of  vessels  of  war,  have  called  into  requisition 
a  great  many  alterations  and  adaptations  of  the  present  machines,  as 
well  as  many  entirely  new  ones.  The  planing  machine  especially  has 
been  called  upon  to  do  work  of  a  very  curious  and  intricate  character, 
namely,  that  of  planing  the  edges  of  armoiur  plates  to  different  curves, 
shapes,  or  angles.  In  most  cases  this  has  been  accomplished  by  a 
pattern  bar  of  iron  or  steel,  placed  on  edge  in  a  small  chuck  fixed  upon 
the  surface  of  the  table,  adjustable  by  set  screws,  and  shaped  to  the 
form  to  which  it  is  required  to  plane  the  edge  of  the  plate ;  as  the  table 
traveisy  this  bar,  which  runs  between  two  circular  rollers  attached  to 
the  under  side  of  the  tool  slide,  moves  the  tool  sideways,  according 
to  the  amount  of  curve  in  the  shaper  or  guide  bar,  the  tool  box 
being  disconnected  for  this  purpose  from  the  screw  in  the  cross 
slide. 

A  duplex  planing  machine,  made  by  the  wrifcer,  is  arranged  with 
double  beds  and  double  tables,  each  table  having  a  separate  set  of  gear- 
ing, with  starting,  stopping,  and  feed  motions.  There  are  two  tool 
boxes  on  the  cross  slide,  each  of  which  is  independently  self-acting,  so 
as  to  work  with  its  own  table.  Thus  the  two  tables  may  be  used  sepa- 
rately as  two  smaller  machines  working  independently  of  each  other, 
and  capable  of  planing  different  lengths  of  work  at  the  same  time ;  or 
when  planing  a  large  article,  the  two  tables,  gearing,  and  motions,  may 
be  coupled,  so  as  to  form  one  large  machine :  an  arrangement  render- 
ing the  machine  capable  of  doing  a  variety  of  work.  Also  one  table 
may  be  fixed  stationary  as  a  bed-plate,  to  bolt  awkwardly-shaped  or 
long  pieces  of  work  upon,  whilst  they  are  planed  by  a  slide  rest  fixed 
upon  the  other  table.  When  used  as  one  machine,  both  sets  of  straps 
and  gearing  are  in  operation,  and  are  reversed  by  the  stops  of  one 
table  only,  so  as  to  ensure  the  straps  moving  at  the  same  time. 

This  machine  is  capable  of  planing  articles  10  feet  wide  and  10  feet 
high.  The  racks  on  the  under  side  of  the  tables  are  3  inches  pitch, 
with  stepped  teeth  ;  the  wheel  working  into  the  rack  is  3  feet  9  inches 
diameter  at  the  pitch  line,  and  is  driven  by  a  smaller  pinion.  By  this 
arrangement  a  steadier  motion  is  obtained ;  and  also  the  pulleys 
and  driving  gear  can  be  placed  entirely  behind  the  face  of  the  uprights, 
so  as  to  leave  the  front  of  the  machine  perfectly  clear,  that  the  straps 
may  not  be  in  the  way  when  taking  the  work  off  and  on.  The  pulleys 
being  below  the  ground  line,  may  be  driven  by  a  horizontal  under- 
ground shaft  at  the  back  of  the  machine,  and  no  straps  will  then  be 
visible.  The  writer  has  made  machines  of  this  description  with  beds 
40  feet  long,  to  plane  work  up  to  14  feet  in  width. 

This  machine  is  particularly  well  adapted  for  planing  armour  plates. 
Two  plates  can  be  planed  at  once  on  each  table,  one  being  placed 
upright  and  the  other  horizontal,  so  as  to  be  operated  upon  by  the 
tools  on  the  cross  slide  and  the  upright  at  the  same  time ;  or  whilst 
two  plates  are  being  planed  on  one  table,  the  workman  may  be  fixing 
two  more  on  the  other,  and  thus  keep  the  machine  constantly  employed. 
One  workman  is  sufficient  to  attend  to  both  sides  of  the  machine, 
thereby  saving  labour.  By  having  a  stationary  table  fixed  at  one  side 
of  the  bed,  upon  which  the  four  ends  of  four  other  armour  plates  are 
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bolted,  and  adding  an  angle  bracket  and  slide  rest  upon  one  of  ibe 
moving  tables,  the  four  ends  are  planed  at  tbe  same  tiroa 

The  slotting  machine,  of  which  the  engineers  in  Glasgow  can  justly 
boast  the  heaviest  examples,  was  originally  introduced  for  cutting  small 
wheels,  levers,  &c.,  mostly  for  self-acting  mule  and  loom  work ;  and 
was  afterwardis  adapted  to  a  great  variety  of  work  by  the  application 
of  a  circular  table,  which  was  an  improvement  of  the  greatest  import- 
ance, especially  in  lairge  machines  for  slotting  or  shaping  large  cranks  or 
other  similar  work ;  this  is  now  doue  to  such  perfection  as  to  require 
merely  drawfiling  and  polishing  to  give  the  work  a  perfect  finish. 
Many  kinds  of  ^uick  return  motions  have  been  employed  for  the  pur- 
pose of  saving  time  in  the  return  stroke  of  the  tool,  and  to  give  it  a 
re^lar  and  steady  movemeut  in  the  cutting  direction.  Of  these  the 
nnncipal  are  the  ezcentric  wheels,  the  excentric  motion,  and,  lastly,  the 
lever  motion,  which  makes  an  excellent  and  steady  movement,  and  is 
now  very  much  applied  to  shaping  machines. 

One  of  the  lajTge  slotting  machines  made  by  the  writer  has  a  stroke 
of  8  feet,  and  the  framing  is  capable  of  taking  in  an  article  12  feet 
diameter ;  it  has  compound  slides  and  a  self-acting  circular  table  6  feet 
diameter.  The  ram  moves  in  a  vertical  slide,  which  can  be  raised  or 
lowered  to  suit  the  depth  of  work  on  the  table,  so  as  to  form  a  support 
to  the  ram  when  taking  a  heavy  cut.  The  motion  applied  to  the  tool 
slide  is  the  lever  and  connecting  rod,  arranged  so  as  to  gain  power  and 
give  an  almost  uniform  motion  in  the  cutting  direction,  and  an 
accelerated  speed  in  the  return  stroke. 

In  making  a  double  lever  punching,  shearing,  and  angle-iron  cuttiog 
machine,  the  strong  hollow  cast-iron  frame  is  planed  at  each  end,  for 
the  reception  of  the  punching  and  shearing  slides.  The  machine  is 
put  in  motion  by  a  steam  engine,  fixed  upon  the  outside  of  the  framing, 
and  connected  to  a  crank  pin  in  the  flywheel,  driving  by  a  pinion  on 
the  first  motion  shaft  into  the  large  wheel,  which  has  camstmst  on  each 
side  in  opposite  positions,  so  as  to  work  alternately  the  pressing  levers, 
which  operate  the  punching  and  shearing  slides.  These  levers  work 
on  fixed  pins  for  their  fulcrums.  The  punching  slide  is  provided  with 
a  block,  which  can  be  drawn  out  from  under  the  end  oi  the  lever  to 
throw  the  punch  slide  out  of  sear.  At  the  shearing  end  an  adjustable 
stop  is  added  immediatelv  in  iront  of  the  shears,  for  holding  down  the 
plate  whilst  shearing,  and  thus  causing  it  to  be  cut  square  on  the  edga 
This  takes  the  strain  of  holding  down  the  pUte  from  the  workman, 
And  prevents  short  pieces  of  metal  from  getting  down  between  the 
cutters  and  breaking  the  machine. 

Upon  the  end  of  the  centre  shaft  is  foi^;ed  an  excentric,  working 
into  a  block  in  a  ram,  the  lower  end  of  which  is  provided  ¥rith  suitably- 
shaped  cutters  for  shearing  bars  of  angle  iron.  This  slide  is  placed  at 
an  angle  of  45  degrees,  and  has  also  a  disengaging  motion,  so  as  to  be 
thrown  out  of  gear  whilst  a  long  bar  of  angle  iron  is  being  put  between 
the  cutters,  and  set  to  the  proper  place  or  marks  for  being  cut  off 
correctly. 

This  machine  possesses  all  the  advantages  of  the  old  lever  machine 
and  the  excentric  machine  combined ;  the  former  of  which  has  long 
been  acknowledged  to  be  the  most  simple  and  useful.  The  cams  which 
operate  the  pressing  levers  are  constructed  of  such  a  shape  that  the 
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operation  of  punchiDg  or  sbearing  is  completed,  and  the  slidiB  returned 
to  the  top,  in  half  a  revolution  of  the  maenine,  the  whole  elide  remain- 
ing stationary  daring  the  other  half  rerolution,  whilst  the  workman  is 
adjusting  the  plate  for  the  next  stroke.  This  enables  the  machine  to 
be  worked  one-third  quicker  than  excentric  machines,  and  still  leares 
the  workman  as  muco  time  to  moye  the  plate ;  since  in  excentric 
machines  the  punch  or  shears  is  always  being  either  raised  or  lowered, 
instead  of  being  stationary  during  part  of  each  revolution. 

For  the  purpose  of  obtaining  greater  accuracy  in  dividing  out  the 
holes  in  bridffe,  boiler,  or  ship  plates,  a  dividing  table  has  been 
used,  and  machines  have  been  arranged  to  punch  several  holes  at  once. 
This  was  certainly  a  great  improvement  upon  the  old  method,  since,  in 
addition  to  the  accuracy  attained,  very  much  more  work  was  accom- 
plished in  the  same  amount  of  tima  Still  the  work  was  not  of  a 
satisfactory  description.  In  punching  the  hdes  the  iron  is  disturbed 
or  fractured  for  some  little  distance  round  the  hole,  thus  weakening  the 
plate ;  and  in  conseqnence  of  the  taper  which  there  must  necessarily 
De  in  all  punched  holes,  the  rivets  do  not  thoroughly  M  up  the  spacei 
especially  when  more  than  two  plates  are  joined  together. 

The  faults  of  punched  work  above  mentioned  were  so  apparent  when 
wrought-iron  bndge  building  became  general,  that  they  led  to  the  in- 
troduction, by  Messrs.  Cochrane,  of  the  multiple  drilling  machine,  for 
drilling  a  large  number  of  holes  at  once  in  bridge  plates. 

It  has  been  found  desirable  to  make  this  princinle  of  drilling  machine 
more  universal  in  its  application,  and  tne  following  is  a  machine 
designed  for  this  purpose: — A  strong  base  plate  ext^ids  the  entire 
len^h  of  the  machine,  about  18  feet,  with  three  circular  openings 
along  the  centre  line,  large  enough  to  admit  hydraulic  cylinders,  by 
which  the  table  carryiug  the  plate  to  be  drilled  is  raised  and  pressed 
against  the  drills  with  tne  necessary  force.  The  end  frames  are  bolted 
to  the  base  plate,  and  upon  them  are  fixed  guides  adjusted  to  each 
comer  of  the  table;  they  fuso  support  the  girder  which  carries  the  drill 
frames.  The  ends  of  the  girder  are  fitted  in  planed  grooves,  and  it  is 
made  in  halves,  which  can  be  set  wider  apart  without  altering  the 
gearing,  by  inserting  cast-iron  packings  of  the  requisite  thickness  and 
longer  bolts  at  the  Joint.  The  two  halves  of  the  girder  can  also  be 
turned  with  the  drill  frames  inwards  if  required,  and  adjusted  to  a  dis- 
tance of  four  mches  apart  for  the  two  rows  of  holes  and  upwards. 

Each  drill  is  held  in  a  separate  frame.  The  frames  are  all  bolted  on 
the  girder  at  the  proper  distance  apart,  and  are  moveable  longitudi- 
nally to  any  position  along  the  girder.  Each  drill  spindle  is  fitted 
with  an  adjustable  tail  pin  and  lock  nut,  which  receives  the  upward 
pressure  of  the  spindle ;  and  a  conical  bearing  is  provided  at  the  lower 
end  of  each  drill  frame,  which  prevents  the  dnll  spindles  from  wearing 
out  of  truth.  The  drills  are  aU  turned  parallel  for  a  short  distance  at 
the  upper  end,  and  fit  in  parallel  sockets,  which  admit  of  short  drills 
being  adjusted  to  the  same  length  as  longer  ones,  by  putting  some 
small  burrs  or  punchings  from  the  punching  machine,  of  the  required 
thickness,  into  the  drill  sockets  aoove  the  drills ;  and  the  drills  are 
fastened  in  the  sockets  by  a  set  screw. 

Each  drill  spindle  is  driven  at  the  top  by  a  pair  of  mitre  wheels, 
which  may  be  described  as  each  consisting  of  a  short  section  of  a  3f - 


Digitized  by 


Google 


108  kjswtok's  lokbok  joubhal  op  abts.  [^•SS.'**' 

inch  diameter  twelve-threaded  screw,  of  which  the  threads  are  about 
12  inches  pitch ;  that  is  to  say,  each  thread  or  tooth,  if  continuedy 
would  make  one  complete  turn  round  its  shaft  in  12  inches  length.  A 
long  steel  shaft,  2i  inches  diameter,  with  a  groove  throughout  its 
length,  passes  through  each  drill  frame,  and  its  vertical  spur  mitre 
wheel,  giving  motion  to  each  drill  spindle.  This  shaf^  is  driven  bj  a 
pair  of  strong  bevil  wheels  in  the  proportion  of  1|  to  1,  which  take 
their  motion  direct  from  the  pulley  snaft,  and  give  about  60  revolutions 
per  minate  for  the  drills. 

The  application  of  the  spur  mitre  wheels  in  this  machine  for  driving 
the  drill  spindles,  enables  the  spindles  to  be  arranged  in  such  a  maimer 
that  thej  are  capable  of  being  moved  to  suit  different  pitches  of  holes. 
In  consequence,  however,  of  the  wheels  being  3}  inches  diameter,  holes 
could  not  be  drilled  at  a  less  pitch  than  that  dimension  with  a  single 
driving  shaft ;  but  another  application  of  the  same  mode  of  driving 
allows  of  the  drill  spindles  being  got  to  within  2^  inches  from  centre 
to  centre,  with  the  same  diameter  of  driving  wheels :  this  is  effected 
by  usin^  two  long  steel  driving  shafts,  instead  of  a  single  one,  each 
shaft  driving  everj  alternate  drill  spindle. 

The  hydraulic  cylinders  used  to  raise  the  table  with  the  work  on  it 
up  to  the  drills  are  similar  to  those  of  hydraulic  presses.  A  pair  of 
strong  li-inch  diameter  pumps,  worked  by  excentrics  on  a  shaft,  force 
water  into  an  accumulator,  wnich  consists  of  an  upright  cylinder  fitted 
with  a  piston  properly  weighted ;  and  there  is  a  self-acting  apparatus 
which  throws  the  pumps  out  of  gear  when  the  accumulator  is  full. 
The  hydraulic  cylinders  are  connected  with  the  accumulator  by  a  two- 
way  cock ;  and  on  turning  the  water  on,  the  table  immediately  rises. 
"When  the  pressure  is  to  be  removed,  turning  the  cock  back  stops  the 
pressure  from  the  a^umulator,  and  at  the  same  time  allows  the  water 
to  escape  from  the  cylinders,  causing  the  table  to  fall  immediately. 
The  working  pressure  of  water  is  about  8  cwts.  per  square  inch,  which 
produces  a  pressure  of  about  6  cwts.  per  drill.  A  plate  is  drilled  in 
twelve  to  fifteen  minutes.  A  strong  parallel  motion  gear  is  fixed 
under  the  drill  table  to  prevent  it  from  lifting  at  one  end  when  only 
the  drills  at  the  other  end  are  being  used,  or  when  only  one  row  is 
in  use. 

These  drilling  machines  are  now  being  used  by  Messrs.  Kennard  for 
drilling  the  plates  and  bars  required  in  the  main  girders  of  the  new 
bridge  to  be  placed  over  the  Thames  at  Blackfriars.  The  truth  of  the 
drilled  holes  is  so  complete  that  when  a  number  of  plates  with  holes 
drilled  for  1-inch  pins  are  put  together  indiscriminately^  and  four 
turned  pins  passed  through  the  comer  holes,  the  holes  fit  so  accurately 
throughout  the  entire  lot  of  plates,  that  a  pin  1  inch  diameter  can  be 
driven  through  the  lot  at  any  hole  with  a  light  hand  hamiher.  In  con- 
seauence  of  this  superiority  of  the  work,  a  great  diminution  in  the  cost 
of  labour  takes  place  in  putting  the  parts  together,  saving  the  drifting 
of  the  holes  and  the  strain  put  upon  the  plate  which  necessarily  takes 
place  when  rivettin^  punched  holes.  In  addition  to  this  the  fibre  of 
the  iron  retains  all  its  strength  and  tenacity,  and  there  can  be  no  doubt 
that  the  extra  work  of  manufacture  is  fully  compensated  for  by  the 
greater  strength  of  construction,  and  the  decrease  of  cost  in  putting 
the  plates  together. 
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Several  other  useful  machines  are  constructed  for  bridge  and  ship- 
building purposes,  amongst  which  may  be  named — a  machine  for 
shearing  plates  up  to  1  inch  thick,  with  revolving  circular  shears ; 
machines  for  planing  plates  with  a  travelling  tool,  and  also  with  a 
revolving  circular  disc  containing  a  number  of  tools ;  and  machines 
for  bending  garboard  strakes,  angle  iron,  and  deck  beams  for  ships. 

The  writer  next  describes  a  nut-making  machine,  designed  to  manu- 
facture nuts  from  a  heated  bar  of  iron,  at  a  single  operation,  by  cutting 
off  from  the  bar  a  piece  to  form  the  blank,  which  is  swaged  into  shape, 
and  the  hole  punched  through  it  while  still  hot.  The  blank  is  power- 
fully compressed  between  the  pair  of  swages,  while  in  the  die-box, 
before  the  hole  is  punched,  in  order  to  make  the  nut  solid  and  8ha|)e 
it*  with  smoothness  and  precision  ;  and  the  hole  is  then  punched  while 
the  nut  is  still  confined  in  the  die-box,  and  under  the  neav^  pressure 
of  the  swages,  so  that  it  is  prevented  from  bursting  or  straining  during 
the  operation  of  punching. 

The  dies,  swages,  and  punch  are  so  fixed  to  the  machine  that  they 
can  easily  be  removed  and  replaced  by  others  of  different  sizes.  By 
this  means  the  same  machine  may  be  used  for  making  nuts  of  various 
sizes  and  shapes.  Two  of  these  machines  have  now  been  at  work  at 
the  writer's  works  in  Manchester  for  upwards  of  five  years.  With 
the  aid  of  a  good  furnace,  from  15  to  20  cwts.  of  }  or  1-inch  nuts  can 
be  produced  in  a  working  dav  of  ten  hours,  the  machine  running  at  60 
revolutions  per  minute.  All  the  nuts  possess  the  same  degree  of 
accuracy  in  shape,  the  sides  being  parallel  to  eaeh  other,  and  the  holea 
being  punched  perfectly  central  whilst  the  nut  is  under  pressure  in  the 
die  box.  The  iron  is  fed  into  the  machine  at  a  welding  heat,  and  the 
pressure  put  upon  it  h^  the  swages  in  the  die-box  has  the  effect  of 
closing  up  the  fibres  of  the  iron,  making  the  nuts  very  much  stronger 
than  those  forged  in  the  ordinary  way  by  hand.  GDhe  holes  punched 
are  perfectly  clean  and  regular,  and  have  no  scale  inside  them  to  injure 
or  chafe  the  threads  of  the  taps,  when  being  screwed. 

The  author  also  describes  a  bolt-heading  machine,  similar  in  some  of 
its  principal  parts  to  the  nut-making  machine.  The  bar  of  iron  for 
forminc;  the  belt,  heated  to  a  welding  state  for  a  short  distance  only  at 
the  end,  and  of  the  same  diameter  as  the  screwed  portion  of  the  bolt, 
is  inserted  between  a  pair  of  open  dies,  divided  longitudinally  down 
the  centre.  The  bolt  is  pushed  up  to  the  heading  swage,  the  length 
of  which  is  adjustable  so  as  to  measure  off  the  iron  to  the  correct 
length  for  making  bolts  with  different  thicknesses  of  head.  As  soon 
as  tne  bar  is  inserted  between  the  dies,  a  shearing  slide,  carrying  one 
of  the  dies,  and  the  cutter,  is  pressed  forwards,  and  the  length  for 
forming  the  bolt  is  cut  off.  The  second  bolt  is  then  held  fijrmly 
between  the  dies  until  the  formation  of  the  head  is  completed.  This 
operation  is  effected  by  the  advance  of  a  centre  ram,  canning  the 
heading  swage,  which  compresses  the  heated  metal  so  as  to  fill  a  die- 
box  and  form  the  bolt  head.  The  heading  swage  then  remains  stationarv 
whilst  the  die-box  is  drawn  back  clear  of  the  bolt  head ;  after  which 
the  swage  also  retires  to  its  original  position.  The  shearing  slide  is 
then  withdrawn  by  leaving  the  bolt  in  the  stationary  half  of  the  dies ; 
and  a  knocker  strikes  the  finished  bolt,  and  discharges  it  from  the 
dies. 
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This  machine  makes  about  30  strokes  per  minute,  and  is  capable  of 
producing  a  bolt  at  each  stroke,  provided  it  be  supplied  with  the  iron 
at  a  proper  heat.  The  bar  of  iron  is  heated  only  at  that  portion  which 
is  to  form  the  head,  the  remainder  or  bolt  end  being  cut  off  oold.  The 
object  of  this  is  to  prevent  the  bolts  irom  being  scaled  their  whole 
length  through  the  action  of  the  fire.  The  ram  carrjin^  the  heading 
swage  is  acted  upon  by  a  cam  through  the  intervention  of  a  lever, 
through  which  the  whole  pressure  is  transmitted ;  and  the  bottom  end 
of  this  lever  is  centred  upon  an  oak  beam  fixed  inside  the  framing  of 
the  machine,  which,  being  slightly  elastic,  prevents  the  machine  firom 
being  broken  in  the  event  of  more  iron  being  inserted  into  it  than  ia 
reauired  to  make  the  bolt  head.  In  consequence  of  this  provision  a 
bolt  has  been  made  without  breaking  the  machine  with  a  head  as  much 
as  1-^  inch  thick,  when  the  dies  were  set  to  make  it  only  f  inch  thick. 

There  are  a  great  variety  of  special  tools,  for  railway  and  machine- 
making  purposes,  which  the  writer  has  been  obliged  to  pass  over,  and 
which  would  form  ample  material  for  another  paper. 

In  conclusion,  it  may  be  remarked  that  the  opinion  is  now  universal 
that,  without  extraordinair  strength,  rigidity,  and  power  in  tools,  their 
work  cannot  be  accomplished  either  quickly  or  well.  Accuracy  in  the 
manufacture  of  tools  and  their  univeraal  application  have  had  a  great 
effect  in  the  perfection  of  the  work  executed  and  in  the  fiusili^  and 
economy  of  its  performance.  By  the  assistance  of  gauges  for  different 
parts  of  machinery,  the  advantages  of  engineering  tools  have  been 
more  fully  realised ;  and  no  engineering  wonc,  of  whatever  magnitude, 
need  now  remain  unaccomplished  for  want  of  tools. 

Notwithstanding  the  length  of  time  during  which  the  improvement 
of  tools  has  been  in  progress,  and  the  great  advance  that  has  been 
made,  it  may  be  said  that  at  the  present  time  there  is  a  wider  field  for 
improvement  than  ever,  and  a  constant  and  increasing  demand  for  tools 
of  novel  construction  for  special  purposes. 


The  next  paper  read  was, ''  On  the  constmeHon  of  blast  Jumaee*  €md 
the  manufacture  of  pig  iron  in  the  Cleveland  district,'^  by  Mr.  James 
Oeoegb  Beceton,  of  Whitby. 

WiTHiir  the  last  ten  years,  the  blast  furnaces  which  have  been  erected 
in  the  Cleveland  district  have  been  graduallv  increased  in  sise,  both  in 
diameter  and  height ;  and  these  alterations  nave  thus  far  been  attended 
with  good  results,  so  mudi  so  that  almost  all  the  new  furnaces,  now  in 
course  of  erection,  are  being  built  with  boshes,  ranging  from  16  feet 
to  22i  feet  diameter,  and  from  60  feet  to  75  feet  in  height,  from  the 
bottom  of  the  hearth  to  the  filling  plates  at  the  top.  Previously  the 
furnaces  ranged  from  18  feet  to  15  feet  diameter  at  the  boshes,  and 
from  45  feet  to  50  feet  in  height;  the  extreme  increase  being  about 
70  per  cent,  in  both  dimensions.  The  maximum  diameter  of  the  boshes 
appears  not  yet  to  have  been  attained ;  and  the  limit  to  the  height  will 
apparently  be  found  in  the  strength  ci  the  coke  to  support  the  crushing 
force  of  the  high  column  of  materials  in  the  large  blast  fbmaoe.  The 
make  of  pig  iron  has  increased  at  the  same  time  fix>m  200  tons  per 
week  in  the  small  furnaces  to  300  tons  in  the  large  furnaces. 
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The  average  quantity  of  materials  used  in  the  production  of  one  ton 
of  pig  iron  in  the  large  furnaces  is  aa  follows  : — 

26  cwts.  of  Durham  coke, 

70  cwtB.  CleTeland  iroiiBtone, 

15  cwts.  of  UmeBtoDe, 

10  cwts.  of  coal  for  boilers,  hot-bUst  stOYCS,  and  calcining  kilns. 

121  cwts.  total. 

or  about  6  tons  of  materials  per  ton  of  iron  made.  Formerly  the  quan- 
tity of  coke  used,  per  ton  of  iron  made,  averaged  35  cwts.,  instead  of 
26  cwts.,  and  the  quantity  of  coal  20  cwts.,  instead  of  10  cwts.  The 
writer  does  not  attribute  the  whole  of  the  saving  of  fuel  which  has 
taken  place  to  the  increased  size  of  the  furnaces  alone,  as  there  are 
several  other  improvements  which  have  combined  to  produce  an 
economy  of  fuel  in  the  manufacture  of  pig  iron  in  the  Cleveland  dis- 
trict, of  which  the  following  are  some  of  the  principal:  — 

First, — the  more  efficient  management  which  has  taken  place  at  the 
different  works. 

Second, — the  better  adaptation  of  engine  power  and  hot-blast  stoves 
to  the  requirements  of  the  furnaces. 

Third, — the  improved  system  of  calcining  the  ore,  which  was  formerly 
carried  on  by  clamping  in  the  open  air,  but  is  now  performed  in  pro- 
perly-constructed calcining  kilns. 

Fourth, — the  higher  degree  of  temperature  of  the  blast  supplied  to 
the  furnaces,  which  was  formerly  heated  in  the  hot-blast  stoves  to  only 
600"  or  700"  Fahr.,but  is  now  very  generally  being  supplied  to  the 
furnaces  at  a  temperature  of  from  800°  to  900". 

Fifth, — ^the  plan  of  taking  off  the  waste  gas  firom  the  furnaces  and 
burning  it  at  the  boilers  and  hot-blast  stoves,  in  place  of  using  addi- 
tional coal  for  this  purpose. 

The  application  of  tne  waste  gas  to  the  boilers  and  hot-blast  stoves 
is  becoming  very  general  at  the  different  works  in  the  district ;  and 
arrangements  are  now  being  made  at  several  of  the  new  works  in  course 
of  erection  for  applying  it  to  the  calcining  kilns,  for  the  purpose  of 
calcining  the  ironstone.  The  plan  in  general  use  for  taking  off  the 
gas  from  the  blast  furnace  is  the  closed  furnace  top  with  bell  and  hopper, 
sufficiently  large  to  charge  from  8  to  10  tons  of  materials  into  the  fur- 
nace at  once,  and  with  an  arrangement  for  raising  and  lowering  the 
bell  by  hand.  The  impression  seems  to  be  gaining  ground  that  taking 
off  the  gas  with  the  dosed  top,  and  in  connection  with  a  large  chimney 
double  the  height  of  the  furnaces,  does  not  interfere  with  the  opera- 
tions of  the  large  frumace,  either  as  regards  economy  of  fuel  or  quality 
and  make  of  iron. 

A  noticeable  feature  in  the  large  furnaces  is  the  greater  amount  of 
time  the  materials  are  allowed  to  remain  in  the  furnace.  The  capacity 
of  the  Thomaby  furnaces,  with  20  feet  boshes  and  60  feet  height,  is 
12,361  cubic  feet ;  the  area  of  the  boshes  is  814  square  feet,  and  the 
make  of  iron  300  tons  weekly  per  furnace.  The  capacity  of  the  small 
furnaces  which  were  formerly  erected,  with  14  feet  boshes  and  50  feet 
height,  is  5553  cubic  feet ;  the  area  of  the  boshes  is  154  square  feet, 
and  the  make  of  iron  200  tons  weekly  per  furnace.    In  the  large  fur- 
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nace,  therefore,  there  are  more  than  twice  the  quantity  of  materiala 
undergoing  the  process  heating,  and  also  remaining  a  longer  time  in 
the  furnace.  Moreover,  the  area  of  the  boshes  in  the  large  furnace 
being  double  that  in  the  small  furnace,  while  the  quantity  ^f  iron 
produced  by  the  large  furnace,  and  consequently  the  quautity  of  blast 
supplied,  is  only  one  and  a  half  times  as  much  as  in  the  small  furnace ; 
it  follows  that  the  ascending  gases  pass  through  the  materials  at  a 
slower  velocity  and  at  a  lower  temperature  in  the  large  furnace.  This 
allows  the  coke  to  descend  to  the  zone  of  fusion  without  losing  so  much 
of  its  carbon  in  the  formation  of  carbonic  oxide,  as  previously  in  the 
small  furnace ;  and  hence  arises  the  greater  economy  of  fuel  in  the  large 
furnace.  To  produce  300  tons  of  pig  iron  per  week,  the  large  furnace 
requires  to  be  supplied  with  8000  cubic  feet  of  blast  per  minute,  at  a 
pressure  of  3  lbs.  per  square  inch. 

Four  furnaces  at  the  Ormesby  Iron  Works,  Middlesbrough,  belonging 
to  Messrs.  Cochrane,  erected  in  1855,  were  the  largest  in  the  district 
at  that  time :  the  boshes  are  16  feet  diameter  and  the  height  is  5G| 
feet.  The  furnaces  are  constructed  upon  land  consisting  of  mud  and 
silt,  and  piling  had  therefore  to  be  resorted  to,  in  order  to  secure  a 
good  foundation  for  the  furnaces.  A  bed  of  concrete  was  placed  on  the 
top  of  the  piles,  and  six  inverted  arches  were  turned  on  the  top  of  the 
concrete,  and  the  brick  pillars  carried  up,  and  strong  cast-iron  bearers 
fixed  across  the  top,  for  carrying  and  binding  the  brickwork  of  the 
barrel  and  boshes.  The  outer  shell  is  bound  with  wrought-iron  hoops, 
fixed  near  enough  together  to  prevent  the  barrel  from  cracking.  The 
boshes  are  at  an  angle  of  75^  from  the  horizontal. 

In  building  four  fiimaces,  in  1858,  at  the  Jarrow  Iron  Works,  New- 
castle-on-Tyne,  a  good  strong  clay  was  found  for  the  foundations  to 
rest  upon ;  the  brickwork  was  carried  up  to  the  floor  line,  then  twelve 
cast>iron  columns  were  erected,  and  wrought-iron  casings  fixed  on  the 
top  of  these.  The  casings  extend  from  the  top  of  the  five  tuyere  houses 
to  the  top  of  the  boshes,  above  which  the  barrel  is  bound  with  wrought- 
iron  hoops  supported  by  T  irons ;  the  latter  being  carried  up  to  the  top, 
and  a  flat  ring  rivetted  to  them  sufficiently  strong  to  carry  the  floor 

Elates.  The  boshes  are  18  feet  diameter,  at  an  angle  of  66^  from  the 
orizontal,  and  the  furnaces  are  60  feet  high. 

At  the  Normanby  Iron  Works,  Middlesborongh,  belonging  to  Messrs. 
Jones,  Dunning,  and  Co.,  three  furnaces  were  erected  in  1860,  upon  a 
bed  of  concrete,  on  clay  of  a  weak  nature ;  they  are  supported  on 
brick  pillars,  and  hooped  similarly  to  the  Ormesby  furnaces.  The 
boshes  are  18  feet  diameter,  at  an  angle  of  72*^  from  the  horisontal, 
and  the  furnaces  are  58  feet  high. 

At  the  Thornabv  Iron  Works,  South  Stockton-on-Tees,  belonging 
to  Messrs.  Whitwell,  three  furnaces  were  erected,  in  1862,  upon  piles, 
in  consequence  of  the  land  being  mud  and  silt ;  they  stand  each  upon 
12  cast-iron  columns,  and  are  cased  with  iron,  similarly  to  the  Jarrow 
furnaces.  The  boshes  are  20  feet  diameter,  at  an  angle  of  68^  from 
the  horizontal,  and  the  furnaces  are  60  feet  high. 

At  the  Acklam  Iron  Work,  Middlesborongh,  by  Messrs.  Stevenson, 
Wilson,  Jacques,  and  Co.,  three  furnaces  are  being  built  on  piles,  in 
consequence  of  the  land  being  mud  and  silt,  and  are  each  supported 
by  12  cast-iron  pillars.    The  brickwork  around  the  boshes  is  cased 
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with  plates,  and  from  the  boshes  up  to  the  top  the  barrel  is  bound  with 
hoops  and  T  irons.  The  boshes  are  22^  feet  diameter,  at  an  angle  of 
68^  from  the  horizontal,  and  the  furnaces  are  70  feet  high.  These  fur- 
naces the  writer  believes  to  be  the  largest  in  dimensions  that  have  ever 
been  erected,  and  their  contents  will  amount  to  no  less  than  1250  tons 
of  materials  per  furnace.  They  are  expected  to  produce  each  350  tons 
of  pig  iron  per  week. 


Mr.  D.  Adamson  regretted  that  Mr.  Beckton  was  unexpectedly  pre- 
vented from  being  present  at  the  meeting.  With  some  of  the  blast 
furnaces  in  the  Cleveland  district  he  had  himself  had  an  opportunity  of 
becoming  acquainted ;  and  in  reference  to  the  semiclosed  plan  of  fur- 
nace top,  for  taking  off  a  portion  of  the  gas  from  the  furnace  throat, 
as  used  at  the  Thomaby  furnaces,  the  construction  of  top  in  this  case 
was  similar  to  that  in  use  at  Messrs.  Schneider* s  furnaces  near  Ulver- 
Btone ;  but  although  at  the  Ulverstone  furnaces  it  had  been  found  to 
work  so  successfully  that  the  same  plan  was  being  adopted  for  more 
furnaces  at  the  same  works,  in  the  particular  instance  of  the  Thornaby 
furnaces  it  had  not  been  found  to  answer.  The  centre  tube  or  bricK 
chimney  for  taking  off  the  gas  was  carried  upon  six  arches  springing 
firom  the  inside  of  the  furnace  throat,  and  the  charging  of  the  materials 
into  the  furnace  was  done  through  the  spaces  lefb  between  the  arches ; 
and  the  reason  of  the  failure  of  the  plan  at  the  Thomaby  furnaces  was 
that  constant  trouble  was  occasioned  by  the  damage  done  to  these 
arches  in  charging,  owing  to  the  large  size  of  the  material  in  the 
charges.    The  Cleveland  ironstone  was  raised  from  the  mines  and  sup- 

E lied  to  the  furnaces  in  very  large  pieces,  and  would  not  pay  for  being 
roken  to  a  smaller  size,  on  account  of  its  friable  nature,  and  the  quan- 
tiiy  of  waste  that  would  be  made  in  breaking  it  up  ;  and  in  charging 
the  furnace  with  these  large  pieces,  they  broke  down  the  arches  carrv- 
ing  the  centre  tube,  so  that  this  plan  had  now  been  abandoned  at  the 
Thomaby  furnaces,  and  they  were  about  to  have  closed  tops  put  on,  of 
the  usual  construction,  for  taking  off  the  whole  of  the'gas. 

Independently,  however,  of  the  trouble  arising  with  the  arches  in  the 
semiclosed  plan  of  furnace  top,  it  was  also  found  at  the  Thornaby  fur- 
naces that  the  portion  of  the  gas  so  taken  off  was  not  sufficient  in 
quantity  for  the  purposes  of  raising  steam  at  the  works  and  heating  the 
blast,  even  without  attempting  to  use  any  of  the  gas  for  calcining  the 
iron.  In  the  discussion  of  this  subject  at  the  Liverpool  meeting,  he 
had  urged  the  desirability  of  taking  off  the  whole  of  the  gas  from  a 
furnace,  on  account  of  the  large  additional  heating  power  then  at  com- 
mand ;  and  this  new  appeared  to  be  confirmed  by  the  experience  in 
the  present  instance  at  Thomaby,  and  by  the  statement  fi;iven  in  the 
paper  just  read  that  at  some  of  the  Cleveland  furnaces,  where  the  top 
was  entirely  closed,  the  gas  was  likely  to  be  employed  for  calcining  the 
ironstone  in  addition  to  heating  the  steam  boilers  and  the  hot-blast 
stoves. 

The  President  enquired,  what  was  the  effect  of  the  increased  size  of 
the  Cleveland  blast  furnaces  upon  the  quality  of  the  iron  made. 

Mr.  D.  Adamson  understood  that  m  the  larger  furnaces  foundry 
iron  was  made  with  rather  less  trouble  than  in  the  smaller  ones ; 
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and  with  considerably  leas  fuel,  according  to  the  statement  in  tte 
paper.  The  charge  was  thus  lighter,  and  the  iron  was  made  at  less 
cost  in  the  larger  furnaces,  which  was  attributed  in  the  paper  to 
the  greater  length  of  time  that  the  materials  remained  in  tue  larger 
furnaces. 

The  President  asked  what  size  of  blowing  engine  was  used  for  the 
large  furnace  at  the  Acklam  Iron  Works. 

Mr.  D.  Adamson  was  not  aware  what  size  of  engine  was  used  at  the 
Acklam  furnaces,  but  the  majority  of  the  Cleveland  furnaces  were 
supplied  with  blast  by  a  number  of  small  blowing  engines,  and  tlie  rest 
by  a  single  large  engine.  With  regard  to  the  pressure  of  the  blast,  he 
believed  3  lbs.  per  square  inch,- or  rather  less,  was  usually  about  the 
pressure  at  the  engine  in  the  Cleveland  district,  but  he  doubted 
whether  the  full  pressure  of  the  blast  was  always  obtained  in  the 
furnaces,  as  it  had  been  found  by  applying  gauges  on  the  tujreres 
at  the  Thornaby  furnaces,  that  the  pressure  at  that  point  was  consider- 
ably below  what  it  was  at  the  engine.  At  the  Norton  furnaces  of 
Messrs.  Warners,  near  Stockton-on-Tees,  the  pressure  originally  em- 
ployed of  3 J  lbs.  per  square  inch  had  now  been  reduced  to  only  Jib. 
per  square  inch ;  and  he  understood  the  lighter  blast  was  preferred  at 
those  furnaces,  and  that  a  greater  quantity  of  foundry  iron  was  made 
than  with  a  heavier  pressure  of  blast. 

The  President  enquired  what  was  the  usual  number  of  tuyeres  \r\ 
the  Cleveland  furnaces. 

Mr.  D.  Adamson  replied  that  from  three  to  six  tuyeres  were  usually 
employed.  At  the  Norton  furnaces  three  large  tuyeres  were  now  used 
with  the  light  blast,  instead  of  six  smaller  tuyeres  employed  previously 
with  the  heavier  blast ;  and  from  the  reduction  in  the  pressure  of  the 
blast,  much  less  engine  power  was  now  required  in  blowing  the  fur- 
naces for  the  same  make  of  iron.  At  another  furnace,  however,  in  the 
neigbbourhood,  the  engines  had  been  kept  loaded  to  2f  lbs.  per  square 
inch  pressure,  while  the  pressure  of  the  blast  was  reduced  by  throttling 
its  passage  through  the  main  by  means  of  a  stop  valve ;  and  in  that 
instance  consequently  the  full  benefit  of  saving  in  engine  power  by 
working  with  a  lighter  blast  had  not  been  realised. 

Mr.  Q-.  Thomson  observed  that  the  size  of  the  blast  furnace  was  a 
very  important  subject  to  iron  makers,  and  one  upon  which  experience 
differed  a  good  deal ;  and  it  was  therefore  highly  desirable  to  get  all 
the  information  possible,  in  order  to  make  a  fair  comparison  between 
different  sizes  of  furnace.  One  point  to  be  enquired  into  was  tlio 
relative  quantity  of  iron  produced  and  of  blajst  supplied  in  the  large 
and  small  furnaces.  In  the  large  furnaces,  60  feet  high  and  20  feet 
diameter  boshes,  making  300  tons  of  iron  per  week,  the  quantity  of 
blast  had  been  stated  in  the  paper  to  be  8000  cubic  feet  per  minute; 
and  ho  enquired  what  was  the  quantity  of  blast  supplied  to  the  smaller 
furnaces,  50  feet  high  and  14  feet  diameter  of  boshes,  making  200  toua 
of  iron  per  week. 

Mr.  Neil  Robson  did  not  know  the  quantity  of  blast  supplied  in  the 
smaller  Cleveland  furnaces,  but  in  the  blast  furnaces  of  tne  G-lasgow 
district  the  Quantity  of  blast  supplied  to  a  furnace  about  50  feet  high 
and  16  feet  diameter  of  boshes  was  usually  supposed  to  be  about  6000 
cubic  feet  per  minute. 
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Mr.  C.  Coclirane  thought  tlie  8000  cubic  feet  of  blast  per  minute, 
which  had  been  stated  to  be  the  supply  to  the  large  Cleveland  furnaces, 
must  bo  the  tliearoiical  quantity  measured  by  the  total  displacement 
at  the  blast  engine,  witliout  any  allowance  being  made  for  escape 
between  the  piston  and  the  cylinder  and  for  lealcages  in  the  blast 
main :  for  the  quantity  of  coke  consumed  in  the  furnace — 20  cwts. 
per  ton  of  iron  made — would  not  require,  he  thought,  more  than  6000 
to  6300  cubic  feet  of  blast  per  minute,  and  he  could  not  understand, 
therefore,  so  much  as  8000  cubic  feet  per  minute  being  supplied  to  the 
furnace. 

Mr.  Q-.  Thomson  remarked  that  6000  cubic  feet  of  blast  per  minute 
would  bo  a  maximum  quantity  in  Staffordshire,  and  there  were  many 
furnaces  of  a  smaller  size  in  that  district  in  which  a  much  smaller  quan- 
tity of  blast  was  supplied. 

Another  point  upon  which  further  information  was  required  in  con- 
nection with  the  Cleveland  blast  furnaces  was  the  temperature  of  the 
blast  in  the  large  and  small  furnaces,  and  whether  the  large  furnaces 
had  been  worked  with  the  lower  temperature  of  blast  used  in  the 
smaller  ones.  It  appeared  from  the  paper  that  the  blast  for  the  larger 
furnaces  was  heated  to  800"^  Eahr.,  while  in  the  smaller  furnaces  the 
temperature  had  not  been  carried  beyond  600"  ;  and  in  order  that  a 
fair  comparison  might  be  arrived  at  between  the  different  sizes  of  fur- 
nace, he  should  be  glad  to  know  the  result  of  working  the  larger 
furnaces  at  the  lower  temperature  of  600^,  the  same  as  the  small 
furnaces,  since  the  conditions  of  working  should  be  made  as  nearly  as 
possible  the  same  in  the  different  furnaces.  The  actual  temperature 
of  the  blast,  he  believed,  was  generally  much  higher  than  was  indicated 
by  the  ordinary  rough  test  of  holding  a  strip  of  lead  in  the  blast  to  be 
melted  by  the  heat ;  since,  in  order  to  melt  the  lead  at  all  under  such 
circumstances,  the  temperature  of  the  blast  must  be  considerably  above 
the  melting  point  of  the  metal,  and  the  real  temperature  was,  there- 
fore, not  ascertained  with  any  approach  to  accuracy  by  the  plan  of 
melting  metals  in  the  blast.  He  enquired  how  the  heat  of  the  blast 
was  ascertained  when  it  was  much  above  the  melting  point  of  lead, 
and  whether  any  pyrometer  was  employed  for  showing  the  temperature 
accurately. 

Mr.  C.  Cochrane  replied,  that  for  temperatures  above  that  indicated 
by  the  melting  of  lead  in  the  blast,  a  strip  of  zinc  was  used  as  the  test 
instead  of  lead,  and  by  that  means  a  temperature  as  high  as  about  850** 
was  indicated,  the  melting  point  of  zinc  being  770°  Fahr. ;  for  the 
actual  temperature  of  the  blast,  when  hot  enough  to  melt  either  lead 
or  zinc,  was  found  to  be  a^  much  as  80°  or  90**  above  the  melting  point 
of  the  metal.  This  was  ascertained  to  be  the  case  as  a  general  rule, 
whatever  the  melting  point  of  the  metal  employed,  as  was  shown  by  the 
aid  of  the  improved  pyrometer  constructed  on  the  principle  of  measur- 
ing the  temperature  of  a  copper  ball  heated  in  the  blast,  by  immersing 
it  in  a  vessel  of  water,  which  afforded  the  means  of  measuring  with 
the  greatest  accuracy  the  highest  temperatures  that  were  likely  to  be 
met  with  in  practice. 

Mr.  E.  A.  Cowper  explained  that  the  pyrometer  referred  to  was  an 
improved  arrangement  of  that  invented  by  Mr.  John  Wilson,  and 
described  at  a  former  meeting  of  the  institution,  and  was  a  very  simple 
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and  accurate  contriyance  for  measuring  high  temperature.  It  con* 
aisted  of  a  copper  yessel  holding  exactly  a  pint  of  water,  and  a  small 
cylindrical  piece  of  copper  made  of  such  a  size  that  its  total  capacity 
for  heat  should  be  l-60th  that  of  the  pint  of  water ;  this  copper  piece 
was  held  for  a  sufficient  time  in  the  current  of  heated  blast  until  it 
had  acquired  the  full  temperature  of  the  blast,  and  it  was  then  dropped 
into  the  vessel  of  water,  when  each  50»  that  the  temperature  of  the 
copper  had  been  raised  produced  a  rise  of  1°  in  the  temperature  of  the 
water ;  and  thus  the  real  temperature  was  at  once  read  off  from  a 
thermometer  inserted  into  the  water,  having  a  properly  divided  scale 
showing  60^  for  each  1^  of  the  ordinary  scale.  It  was  by  tiiis  means 
that  it  bad  been  ascertained  that,  when  the  heat  of  the  blast  was  tested 
by  a  stick  of  metal  being  just  melted  on  exposure  to  the  current,  the 
actual  heat  of  the  blast  was  about  70®  to  90®^  Fahr.  above  the  melting 
point  of  the  metal  Thus,  if  lead,  melting  at  620^,  were  just  melted  by 
the  blast,  the  heat  of  the  blast  might  be  taken  to  be  about  690^ ;  zinc 
melted  at  770°,  and  would  show  about  840° ;  and  antimony  did  not 
melt  at  less  than  830°,  and  its  melting  would  therefore  indicate  about 
900°.  Of  course,  if  the  stick  of  metal  were  melted  quickly  in  the 
blast,  it  showed  that  the  temperature  was  much  hie;her  than  the  melt- 
ing  point  of  the  metal ;  and  ordinarily  the  sticks  of  antimony  of  about 
5-16ths  inch  diameter  became  fused  in  three  or  four  seconds  by  expo- 
sure to  the  heated  blast  from  the  regenerative  hot-blast  stoves. 

Mr.  Neil  Kobson  observed  there  could  be  no  doubt  as  to  the 
importance  of  the  question  of  the  height  of  blast  furnaces ;  and  it 
appeared  from  the  paper  a  height  of  70  feet  had  now  been  reached  in 
the  Cleveland  district,  while  in  the  neighbourhood  of  Qlasgow  the 
highest  furnace  was  only  55  feet,  and  generally  the  furnaces  were  not 
more  than  42  feet  high.  At  the  Ardeer  Iron  Works,  in  Ajrrshire, 
where  there  were  four  furnaces,  each  52  feet  high  and  16  feet  diameter 
at  the  boshes,  the  regular  make  of  iron  was  1000  tons  per  week,  or  an 
average  of  250  tons  per  week  from  each  furnace.  Occasionally,  one  or 
two  of  the  furnaces  would  make  270  toDS  per  week,  while  the  others 
might  make  less  than  250  tons  at  the  same  time ;  but  1000  tons  per 
week  was  the  regular  average  make  throughout  the  year,  taking  all 
four  together.  The  highest  make  in  the  Cleveland  district  was  stated 
at  about  300  tons  per  week,  with  60  feet  heieht  and  20  feet  diameter 
of  boshes ;  but,  in  comparison  with  the  Scotch  furnaces,  the  make  of 
the  larger  Cleveland  furnaces  ought  to  be  as  much  as  400  tons  per 
week  for  the  size  of  furnace  used.  The  temperature  of  blast  employed 
was  in  both  cases  from  800^  to  900^,  and  the  pressure  about  3  lbs.  per 
square  inch.  Hence,  he  thought,  the  cause  of  the  smaller  produce  of 
the  large  Cleveland  furnaces  was  to  be  sought  in  the  materials  that  had 
to  be  worked,  the  nature  of  the  ironstone  to  be  smelted,  and  the  quality 
of  the  friel  to  be  used.  In  the  Ardeer  furnaces  the  ore  employed  was 
in  a  great  measure  the  blackband  ironstone,  and  the  fuel  was  raw  coal; 
and  he  presumed  these  must  be  easier  smelted  than  the  materials  in  the 
Cleveland  district,  since  the  Scotch  furnaces,  though  so  much  smaller, 
produced  nearly  as  much  iron  in  the  same  time. 
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ICases  in  which  a  FSUl  ^ecifieation  has  been  dtposited,"] 


1678.  QeoTft  Haseltine,  of  Soutbamp- 
ton-baildini^,  impU.  in  sewing  roa- 
cbinei, — a  communication .  —  Jum 
22nd. 

1693.  Peter  Armand  1e  Comte  de  Fon- 
tunemoreau,    of    Paris,    impts.  in 


macbinery  for  the  manufacture    o 
borse  shoe  and  other  nails, — a  com 
munication.— Jtci»e  24lh, 
1834.   Nathaniel  Jenkins,  of  Boston, 
U.S.A.,  impts.  in  steam  and  water 
Talves.— J«/y  \Uh. 


Cases  in  which  a  Provisional  Specification  has  been  deposited. 


399.  Dftvid  Barr,  William  Henry  Page, 
sad  James  Clement  Newey,  of  Bir- 
mingham, impts.  in  machinery  and 
tools  for  making  collars,  cuffs,  wrist- 
bands, and  other  articles  of  dress ; 
also  adapted  for  cutting  metal  blanks. 
^Februarf  13/4. 

600.  James  Spence,  of  Liverpool,  impts. 
in  apparatus  for  operating  engineers' 
and  carpenters'  tools,  by  band  or 
other  power. — March  3rd. 

642.  Frederick  Tolhauiien,  of  Paris, 
impts.  in  breech-loading  firearms,^ 
a  communication. — March  8M. 

758.  Gerald  Ralston,  of  Tokenhouae- 
yanl,  impts.  in  the  mode  of  forming 
and  making  clothing,-^a  communi- 
cation.— March  IBM. 

967*  Jean  Isidore  Darribet,  of  Dax, 
Prance,  impts.  in  seats  of  water- 
cUraets.— 4j''^  ^^h, 

1118.  Robert  Griffiths,  of  Mold,  Flint- 
ahire,  impts.  in  screw  propelling  ap- 
paratus.— April  2U/. 

1141.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  pessary,-^  a 
communication. — April  2Aih. 

12^.  Jean  Baptiste  Lavanohy,  of 
Peter-street,  Wardour-street,  impd. 
chair  ladder. 

1238.  Thomas  Wright  Roe,  of  Notting^ 
bam,  impts.  in  macbinery  for  folding 
and  carding  lace  or  light  fabrics. 

Tke  above  bear  date  May  3rd, 

1315.  Emile  Cordonnier,  of  Paris, 
impta.  in  teats  and  stalls,  and  in  the 
means  of  fixing  them  in  the  ground. 
— Ifay  I2th. 

1340.  George  Ennis,  of  St.  Ileliers, 
Jersey,  impts.  in  the  construction  of 
saw  mills. 

134L  William  Deakin,  of  Great  Barr, 
Staffordshire,  and  John  Bagnall  Jobn- 
Mm^of  Tettanballt  near  WolTerbamp* 


ton,  impta.  in  the  manufacture  of 
gun  barrels  and  ordnance. 

1342.  GharlesJamesAppIeby,of  Grace« 
church-street,  impts.  in  steam  cranes. 

1343.  George  Elliott,  of  Betley  Hall, 
Staffordshire,  and  Samuel  Bailer 
Coxon,  of  Usworth,  Durham,  impd. 
spring  apparatus  to  be  applied  to  the 
bearings  of  the  axles  of  pulleys  or 
drums  used  in  collieries. 

1344.  Robert  Harrild  and  Horton  Har- 
rild,  of  Farrin^lon-street,  impts.  in 
printing  machines. 

1345.  Henry  Besley,  of  Halberton, 
Deyonshire,  impd.  com,  seed,  and 
manure  drill ;  parts  of  which  inven- 
tion are  also  applicable  to  other 
aimilar  agricultural  insplements. 

13 16.  John  Dauglish,of  Reading,  impts. 
in  ovens  for  baking  bread. 

1347*  James  Tan^e,  of  Birmingham, 
impts.  in  machines  for  testing  the 
strength  of  chains  and  cables,  and  for 
other  like  purposes. 

1349.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  hydrometers  for  as- 
oertaininff  the  streneth  of  spirits  4nd 
the  specific  gravity  of  fiuids, — a  com- 
munication. 

The  above  bear  date  May  I5th* 

1351.  Walter  Brown,  of  Bolton,  impU. 
in  machinery  for  manufacturing  dog 
and  patten  soles. 

1352.  William  Wright,  of  Mostyn, 
Flintshire,  impts*  in  the  treatment  of 
the  waste  liquors  obtained  after  treat- 
ing burnt  ores  of  copper,  such  impts. 
having  for  their  object  the  production 
or  extraction  of  cobalt  and  nickel. 

1353.  Moss  Defries,  of  Hounsditch, 
impd.  apparatus  for  facilitating  com« 
munication  by  signals  between  dif* 
ferent  parts  of  a  railway  train. 

1354.  Henry  Edwin  Dixon,  of  Wolver- 
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hampton,  impU.  in  letter  clips  or 
paper  holders. 

1355.  PierreCamilleLafoDtyOf  Pamiera, 
France,  impts.iii  apparatus  to  be  used 
with  breech-loading  fire-arms  and 
ordnance. 

1356.  Richard  Archibald  Broom  an.  of 
Fleet  street,  impts.  in  breech -loading 
fire-arms  and  in  cartridges  and 
bayonets  for  breech-loading  arms,^ — 
a  communication. 

1357*  Richard  Leddicoat,  of  Gateshead, 
impts.  in  machinery  for  making  ri? ets, 
bolts,  spikeSj  and  other  similar  arti- 
cles. 

1358.  Walter  Moutgomerie,  of  Glas- 
gow, impts.  in  locomotive  engines. 

1359.  Svend  Svendsen,  of  Great  Suf- 
folk-street, impts.  in  vessels  or  recep- 
tacles for  containing  oil  and  other 
liquids. 

1360.  James  Worrall,  of  Ordsall,  Lan- 
cashire,  and  Thomas  Hughes,  of 
Manchester,  impts.  in  machinery  or 
apparatus  for  stretching  and  drying 
textile  fabrics ;  part  or  parts  of  which 

.  said  apparatus  arc  also  applicable  to 
other  machines  wherein  fiibrics  are 
to  be  distended. 

1361.  George  Walton,  of  Clapton, 
impts.  in  apparatus  used  in  distilling 
hydro-carbons. 

1362.  Andr^  Chavanne,  of  Paris,  mail- 
catching  apparatus  for  bags  or  pack- 
ages without  stopping  the  express 
trains  or  others. 

1363.  Chauncey  Orrin  Crosby,  of  New 
Haven,  U.S.A.,  impts.  4ii  machinery 
or  apparatus  for  tapering,  pointing, 
or  reducing  wires  or  rods  for  spindles, 
hatchel  teeth,  pins  for  dresses,  and 
similar  articles. 

The  above  bear  date  May  16th, 

1364.  Fielding  Fletcher,  of  Birming- 
ham, impts.  in  water-closets. 

1365.  William  Hai^h,  of  Reddish, 
impts.  in  mechanism  or  apparatus 
for  making  and  cutting  cardboard. 

The  above  bear  date  May  17 th. 

1367.  Henry  Ruahton,  of  Northamp- 
ton-road, Clerkenwell,  the  appli- 
cation'of  a  certain  kind  of  goat's 
hair  in  imitation  of  human  hair 
to  the  manufacture  of  head  dresses, 
moustaches,  and  all  kinds  of  false 
hair,  and  the  process  of  preparing 
the  lame. 


1369.  Christopher  Smith  Billups,  of 
Chatteris,  impd.  apparatus  for  dis- 
tributing liquid  manure. 

1370.  William  Richard  Williams,  of 
Northumberland  -  court.  Charing  - 
cross,  impts.  in   dry  gas  meters. 

1371.  William  Manwaring,  of  Banbury, 
impts.  in  reaping  and  mowing  ma- 
chines. 

1372.  Thomas  Molden,  John  New- 
some,  and  James  Akeroyd,  of  Leeds, 
impts.  in  the  furnaces  of  steam 
boilers. 

13/3.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  method  of  securing 
corks  or  stoppers  in  bottles, — a  com- 
munication. 

1375.  Richard  Toomer  Birt,  of  Otter- 
bourne,  near  Winchester,  impta.  in 
traps  used  for  catching  rabbits  and 
other  animals. 

1377*  James  Laing,  of  Dundee,  impts. 
in  sewing  machines. 

1378.  William  Eassie,  of  Gloucester, 
impts.  in  machinery  for  driving  piles. 

13/9.  Cyrus  Copus,  of  Kennington- 
park-road,  impts.  in  the  construction 
of  bedsteads. 

The  above  bear  date  May  \8th, 

1380.  Edward  Augustus  Raymond,  of 
Brooklyn,  New  York,  U.S.A.,  iuipt. 
in  atmospheric  forging  liammers. 

1381.  George  Henry  Brooks,  of  Shef- 
field, impts.  in  sliding  gas  pendents 
or  chandeliers. 

1382.  Samuel  Ebrall,  of  Shrewsbury, 
impts.  in  breech-loading  fire-arms. 

1383.  Thomas  Marsden,  of  Pemberton, 
near  Wigan,  impts.  in  apparatus  to 
be  employed  in  spinning  cotton  and 
other  fibrous  materials. 

1384.  Henry  de  Mornay,  of  West- 
bourne-grove  North,  Bays  water, 
impts.  in  sewing  machines. 

1385.  Thomas  Richardson,  of  New- 
castle-on-Tyne,  and  Martin  Died- 
erich  Riicker,  of  Leadenhall-street, 
impts.  in  obtaining  certain  com* 
pounds  of  nitrogen  and  of  sulphur, 

1386.  William  Davey,  of  Hackney-wick, 
iuipts.  in  apparatus  for  washing  or 
purifying  coal  gas,  and  for  producing 
ammoniacal  water  therefrom. 

1387.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  construction 
of  screws  and  screw-drivers, — a  com- 
munication. 
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1388.  George  Read,  of  Siinfold,  Sussex, 
iio|iU.  in  manuinotive  carriages. 

ldS9.  William  Clarlc,  of  Ciiancery- 
lane,  impts.  in  the  ornamentation  of 
fabrics  and  leather, — a  communica- 
tion. 

The  above  bear  date  May  19M. 

1390.  Cornelius  Varley,  of  Kentish 
Town-road,  and  Samuel  Alfred  Var- 
ley, of  Roman-road,  Holloway,  iiupts. 
in  telegraph  supports,  parts  of  the 
invention  being  applicable  to  other 
purposes. 

1392.  WilliamEdwardNewton,of  Chan- 
cery-lane, impts.  in  apparatus  for 
raising  oil  and  other  liquids  from 
deep  wells, — a  communication. 

1393.  John  Ambrose  Coffey,  of  Gracc- 
ckurch-street,  impts.  iu  distilling  ap- 
paratus. 

1394.  John  Martin,  of  North  Shields, 
impts.  in  apparatus  for  steering 
ships,  steam  boats,  and  other  sailing 
vessels. 

1395.  William  Smith  and  George 
Browne  Smith, of  Keunington, impts. 
in  wet  gas  meters. 

1396.  William  Eddington,  jun.,  of 
Chelmsford,  impts.  in  apparatus  for 
trenching  and  laying  drain  pipes  for 
draining  land. 

1397.  E<lwin  ^Attenborough*  Samuel 
Mellur,  and  George  Blackburn,  of 
Nottingham,  impts.  in  machinery  or 
apparatus  employed  in  circular  knit- 
ting machines. 

The  above  bear  date  May  20/A. 

1399.  John  Wylie  and  James  Rew,  of 
Glasgoir,  impts.  in  apparatus  for  the 
manufacture  of '  impressed  gold,'  and 
simiku*  paper  hangings. 

1401.  David  Powis  and  Henry  Urittain, 
the  younger,  of  Birmingham,  impts* 
in  the  manufacture  of  wire  gauze 
dish  covers,  plate  covers,  window 
blinds,  fire  guards,  and  meat  safes. 

1402.  William  Edward  Gedge,  of  Wel- 
lington-street, impd.  safety  lock, — a 
communication. 

1403.  Andr^  Gustave  Bigorie,  of  Paris, 
kind  of  casing,  intended  to  protect 
liie  stock  and  lock  of  fire-arms  with 
guiding  caps  to  take  aim. 

1404.  James  Shand,  of  Upper  Ground- 
street,  impts.  in  fire  engines. 

}405.  John  Henry  Johnson,  of  Lin- 


coln's-inn-fields,  impd.  apparatus  for 
freezing,  iceing,  and  cooling  liquids, 
— a  communication. 

1406.  William  Hodson,  of  Spilsby, 
Lincolnshire,  impts.  in  locks, — a  com- 
munication. 

1407.  James  Moore  Clements,  of  Bir- 
mingham, impts.  in  sewing  machines. 

1408.  George  Furness,  of  Great  George- 
street,  Westminster,and  James  Slater, 
of  Catherine-terrace,  Lansdowne- 
road,  Lambeth,  impts.  iu  machiuery 
applicable  to  the  cutting  off  the  upper 
parts  of  piles. 

1409.  Richard  Miiller,  of  Dartford, 
Arthur  Thomas  Weld,  of  Gravesend, 
and  John  Folliott  Powell,  of  Albion- 
place,  ily de-park,  impts.  in  the  pre- 
paration of  materials  to  be  used  as 
substitutes  for  animal  charcoal. 

The  above  bear  date  May  2'2nd. 

1411.  Edward  McNally,  of  Manches- 
ter, impts.  in  apparatus  for  cutting 
or  forming  screws,  which  is  aUo  ap- 
plicable for  cuttiug  pipes  or  tubes. 

1412.  Henry  Wilde,  of  Manchester, 
impts.  in  the  production  and  appli- 
cation of  electricity. 

1413.  Isaac  Holt,  William  Holt,  James 
Holt,  and  Joseph  Maude,  of  Bolton, 
impts.  in  dyeing,  and  sizeing  cotton, 
silk,  woollen,  and  other  yarns. 

1415.  Herman  Adler,  of  Primrose- 
street,  Bishopsgate-street,  impts.  in 
clocks  andjtime-pieces. 

1416.  Henry  Gibbs,  of  Hampstead* 
road,  impt.  in  the  manufacture  of 
envelopes. 

The  above  bear  date  May  23rd. 

1417.  Thomas  Calvert  and  David  Mont- 
gomery, of  Annan,  Dumfriesshire, 
impts.  in  looms  for  weaving. 

141 8.  Henry  Nunn,  of  Lower  George- 
street,  Chelsea,  impd.  mangle. 

1419.  Thompson  Beanland,  of  Leeds, 
impts.  in  screw  gills  or  hackle 
frames. 

14*20.  John  Dale  and  Alfred  Paraf,  of 
Manchester,  impts.  in  calico  and 
linen  printing. 

1421.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  hydraulic  cranes,— 
a  communication. 

1422.  Carl  Theodor  Mailer,  of  Abbo, 
Finland,  impts.  in  lamps,— -a  com- 
munication. 
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1423.  Oeoige  Athcroft,  of  King  Wil- 
liani-ftreet,  eitj»  impU.  in  presses 
used  for  pressing  eolton,  wool,  hMjg 
and  fibroas  materiak. 

The  above  bear  date  May  24M. 

1424.  John  Ambrose  Coffey,  of  Oraee- 
ehureh-streety  impts.  in  the  retorts 
used  in  the  manumeture  of  gas  and 
in  other  dbtillations ;  which  impts. 
are  adaptable  to  eraporattne  vessels. 

1425.  Joiin  Ramsbottom,  of  Crewe, 
Impts.  in  machinery  emploved  in 
the  manufacture  of  hoops  and  tyres. 

1426.  John  Firth,  of  Sheffield,  impts. 
in  the  manufaeture  of  cast  steel  nul- 
way  tires. 

1427.  David  Welsh,  of  Glasgow,  impto. 
in  looms  for  weaving. 

1428.  Robert  Mazwell,  of  Glasgow, 
impts.  in  applying  eoal-tar  colon  to 
cotton  and  Imen. 

1429.  David  Law  and  James  Bennet, 
of  Glasgow,  impts.  in  apparatus  for 
making  cores  and  moulds  for  casting. 

1430.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  machinery  for 
separating  or  sorting  fibres  and  fila- 
ments of  different  lengths,  and  form- 
ing them  into  a  lap  or  fleece, — a 
communication. 

1432.  William  Madders,of  Manchester, 
impts.  in  ornamenting  table  cloths 
and  other  articles  with  embroidery. 

1433.  Edward  Paton,  of  Perth,  impto. 
in  fire-arms. 

1434.  John  Henry  Johnson,  of  Lin- 
coln's-inn -fieldb,  impd.  mode  of 
making  and  venting  cores  and  parte 
of  moulds,  to  be  used  in  the  casting 
of  iron  or  other  metel, — a  communi- 
cation. 

1435.  John  Gjers,  of  Middlesborough, 
impto.  in  ovens  or  kilns  for  the 
manufacture  of  coke. 

1436.  Thomas  Wilson,  of  Birmingham, 
impto.  in  breech-loading  fire-arms 
and  ordnance,  and  in  cartridges  for 
breech-loading  fire-arms. 

1437.  George  Bray,  of  Leeds,  impd. 
gas  burner. 

1438.  Henry  Gibbs,  of  Hampstead- 
road,  impto.  in  the  manufaeture  of 
artificial  fuel,  applicable  chiefly  to 
the  kindling  of  fires. 

1439.  William  Edward  Newton,  of 
Chanceiy-lane,  impt.  in  the  drawing 
and  other  rollers  used  in  preparing 


and    spinning    cotton    and    other 
fibrous  materials  and  testile 
factures, — a  communication. 

1441.  Thomas  Hallam  Hoblyn.of  Rick- 
ling,  Essex,  impd.  compound  spheri- 
cal   rest    for    ornamental  turning 
lathes. 

1442.  Jeffery  Eustace,  of  Luton,  impd. 
composition  to  be  employed  in  the 
manufactare  of  bonneto  and  .hats. 

1443.  Michael  Henry,  of  Fleet-street, 
impto.  in  treating  fibrous  materials 
and  textile  fidiries,  and  in  producing 
soap,— -a  communication. 

Tke  above  bear  date  May  2btk. 

1414.  Charles  Cotton,  Francis  Ander- 
son,  and  Daniel  Booker,  of  Not- 
tinriiam,  impd.  plain  or  graduated 
gophering  or  puffing  and  pressing 
machine. 

1446.  William  Clark,  of  Chanceiy- 
lane,  impts.  in  knitting  machines,— 
a  communication. 

1446.  William  Edward  Gedge,  of  Wel- 
Ungton-street,  impd.  stay  or  corset 
busk, — a  communication. 

1447.  Jean  Alphonse  Heinridi,  of 
Mulhouse,  system  of  rotative  ma- 
chines to  be  used  as  steam  engines 
and  water  pumps. 

1448.  Richard  Canliam,  of  Clerken- 
well,  impto.  in  cupola  and  other  Uast 
furnaces. 

1449.  George  Elliot,  of  BetWv  Hall, 
Staffordshire,  and  Robert  Pattison 
Clark,  of  Newcastle-upon-l^ne, 
impd.  machineiy  for  loading  and 
discharging  cargo  from  ships  and 
other  vessels. 

1450.  Charles  Benjamin  Spaeth,  of 
Philpot-lane,  preparation  for  sub- 
duing and  extinguishing  flre,— a 
communication. 

1451.  Myltus  Cohen,  of  Fenchureh- 
street,  impto.  in  the  construction  of 
furnaces  or  fire-places, — a  communi- 
cation. 

Tke  above  bear  date  May  26/il. 

1452.  Charles  Frazer,  of  Norwich, 
impto.  in  sawing  machines. 

1463.  Scipion  Seouelin,  of  Devonshire- 
street,  QueenVsquare,  impts.  in 
purifying  animal  and  vegetaole  oilf 
or  fiatty  matters  to  be  usM  for  lubri- 
cating and  other  purposes. 

1454.  Leonard Brieriy,ofr' 
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impts.  in  oriiameiiting  japanned  mr- 
facet,  and  in  machinery  or  apparatus 
for  that  purpoie. 
1466.  John  Martin  Rowan,  of  GUa- 
gow,  impts.  in  making  cast-steel  rail- 
way Ures,  and  in  apparatus  therefor. 

1466.  Richard  Archibald  Brooman,  of 
Fleet-street,  method  of  manufius 
turing  oil  from  fatty  matters  or  the 
residuum  arising  from  the  distillation 
of  fatty  matters,  the  manufacture  of 

[  stterie  aeid  soap,  and  purification  of 
oils, — a  communication. 

1467.  Richard  Archibald  Brooman,  of 
Fleet-street,  'impts.  in  reproducing 
or  producing  copies  of  writings, 
drawings,  music,  and  other  charac- 
ters, and  in  nreparin^  originals  to  be 
transmitted  oy  electric  tetegraph, — a 
communication. 

1468.  Richard  Ardiibald  Brooman,  of 
Fleet-street,  impts.  in  apparatus  for 
measuring  fpM  uid  other  fluids, — a. 
communication. 

1469.  Thomas  Bourne,  of  Brixton, 
impts.  in  machinery  for  turning  and 
finishing  bodies  of  a  spherical  form, 
— a  communication. 

1460.  Louis  Moser,  of  Southampton, 
impts.  in  the  manufacture  of  steel, 
uid  in  furnaces  used  in  such  manu- 
facture,— a  communication. 

1461.  Thomas  Bissell,  of  Toolev-street, 
impts.  in  breech-loading  fire-arms 
and  in  sights  for  rifles. 

1462.  Ludwig  Diele,  of  Hackn^-road, 
impts.  in  mechanism  for  locking  or 
fastening  tiers  or  sets  of  drawers  ar- 
ranged in  writing  tables,  cabinets, 
diests,  or  other  articles  of  furniture. 

The  above  hear  date  May  27th. 

1464.  Jean  Alphonse  Heinrich,of  Mul- 
house,  France,  impd.  machine  for 
washing  raw  materials,  worked  out 
or  unworked,  to  be  employed  in  the 
manu&cture  of  fabrics,  and  specially 
of  fabrics  made  into  pieces. 

1466.  Henry  Tipper,  of  Feltham,  Mid- 
dlesex, and  of  Melbourne,  Victoria, 
impd.  kind  of  shirt. 

1466.  William  Setae,ofCamden-town, 
impd.  bottle  stopper, —  a  communi- 
cation. 

1467.  Peter  Armand  le  Comte  de 
Fontainemoreau,  of  Paris,  impts. 
in  the  manu&cture  of  lime, — a  com- 
munication. 

TOL.  xxn. 


1468.  Henry  Moseley,  of  61veston, 
Gloucester,  impd.  machine  for  ob- 
taining motive  power,  and  other  use- 
ful purposes. 

1469.  Peter  Young,  of  Manchester, 
impts.  in  the  construction  of  fiir- 


1470.  Henri  Son,  of  Shepherd*s-court, 
Upper  Brook-street,  impts.  in  the 
oonstruction  of  keylMS  watches. 

1471.  Edward  Myers,  of  Millbank- 
row,  Westminster,  and  James  Sto- 
dart,  of  Cambridge-terrace,  Notting- 
hill,  impts.  in  the  means  and  appa- 
ratus employed  forprerentin^  down- 
ward draught  in  chimneys,f^ilitatinff 
the  escape  of  smoke  therefrom,  and 
for  ventilating  apartmenU  or  build- 
ings. 

1472.  William  Johnson,  of  Sowerby* 
Bridge,  Yorkshire,  impts.  in  vices. 

147d.l^eriek  Arthur  Paget,of  Adam-  • 
street,  Adelphi,  impts.  in  locking 
screws  and  the  nuts  of  bolts,  as 
also  in  preventing  an  unequal  strain- 
ing of  tneir  threads. 

1474.  Charles  HenryMurray,of  Loman- 
street,  Southwark,  impd.  machinery 
or  apparatus  for  cutting  off  wooden 
piles  below  water. 

14/6.  William  Tighe  Hamilton,  of 
Dublin,  impts.  in  circular  saws  com-  • 
monly  called  drunken  saws. 

The  above  bear  date  May  29th. 

1476.  Samuel  Davis,  of  The  Strand, 
impd.  dog  leash  or  slip. 

1477.  William  Smith,  of  Bernard 
Castle.  Durham,  impd.  road  scraper. 

1478.  William  Hubert  Stanley,  of 
Chipping  Campden,  Gloucestershire, 
impts.  in  wickeU  for  the  game  of 
cricket. 

1479.  James  Hare  the  vounger,  of  the 
Lozels,  near  Birmingham,  impta.  in 
instruments  or  apparatus  for  clean- 
ing the  interior  of  tubes  or  hollow 
cylinders,  gas  chimneys,  and  other 
hollow  articles. 

1480.  John  HibeU,  of  Necholls,  near 
Birmingham,  impta.  in  annealing 
pota  and  saucers,  for  aanealiuff  iron 
and  steel  wire,  sheet  metal,  and  other 
articles. 

1481.  Jonathan  JopUng,ofBishopwear- 
mouth,  impta.  in  apparatus  for  pro- 
pelling and  steering  vessels. 
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1482.  WlHiam  HartiD,br  MandieBter, 
impto.  in  brooms.or  brashflt. 

1483.  Horita  Mflbel,  of  Gioucester- 
temce»  Old  Brom'ptoa,  impU.  in 
tpimung  madhineryi— ^  ooiBmunic&- 

•  tion.. 

1484.  Benjamin  Lawrence,  of  Cokmaa- 
•treety  imfit.  id  ittksteihtU^— a  com- 
manicatbm 

Tke  above  bear  date  May  30th, 

1485.  Sidney  Qrafton,  of  Birmingliain, 
impto^  in  tbe  keya  of  locks  having 

•  through  hc^es. 

1486.  Robert  Hanham  Collyer,  of 
Brompton*  imptt.  in  the  process 
and  apuaratua  for  the  treatment  of 

-maicnals  .  for  .the   manufacture  of 
paper  and  other  purposes. 

1487.  J«hn  Cairort,  6f  the  Strand, 
impts.  in  the  construction  of  locks. 

1488.  Luke  Martin,of  Blackburn,  impd. 
method  of,  and  apparatus  for,  mould- 
ing wheels. 

'    Tke  abooe  bear  date  May  30th, 

1489.  Thomas  Spencer,  of  Euston- 
square,  impts.  in  the  composition 
and  manufacture  of  paints  applica- 
ble to  iron  and  other  ships'  bottoms, 
and  for  other  general  purposes. 

1490.  Thomas  A^ipletoii  Browne  and 
John  Knight,  of  Altrincham,  Che- 
ahire,  impts.  in  driving  apparatus  for 
hur  brushing  and  shampooing,  by 
machinery. 

1491.  Peter  Pilkington,  of  Aocrington, 
impts.  in  steam  hammers,  partly 
appUcable  to  steam  engines. 

1493.  Isaac  Rogers,  of  Oregon-terrace, 
Peckham-rye,  impts.  in  means  or 
apparatus  for  signalling  on  railway 
.trains,  and  effecting  communication 
between  passengers  and  guards,  or 
•others  in  ehai^  of  such  trains. 

1495.  Frederick  Haaeldine,  of  Lant- 
street.  Borough,  impts.  in  the  con- 
struction of  vans,  wag|^ns,  or  carts 
emnloyed  for  transporting  furniture 
ana  other  goods  on  common  roads 
-and  railways. 

1496.  William  Augustus  Brown,  of 
Newcastle-upon«Tyne,  impd.  mei- 
chanieal  arrangements  for  steering 
ships  and  other  navigable  vessels. 

1498.  Thomas  SumtnefsoB»  of  Dar- 
lington, impts.  in  foundiy  cupolas, 

1499.  William   Edward   Newton,  of 


Chanflffy-lane,  tmpta»  in  the  manu- 
fiseturs  of  carpets  and  other  terry 
and  cut-pile  fabricsy-^-a  eommunifca- 

•  tion. 

1500.  John  Petrie,  jmii,  of  Rochdale, 
impts.  in  machinery  or  apparatus  for 
washing  wool  and  other  fibrovs  ma- 
terials. 

The  above  bear  date  May  3lst, 

1501.  AmncisRiehmoiid*HeDryChand- 
ler,  and  James  Gadsby  Riehmond,  all 
of  Salford,  impta.  in  macfaioeB  foreot- 
ting  hay,  straw,  and  other  vegetable 
sttwtanoea. 

1502.  Henry Martin.of  Leicester^impte. 

•  in  apparatus  for  signalhog  on  railway 
trains,  and  for  effscting  communica- 
tion between  parts  of  suek  traius. 

1503.  William  James  Borgeas,of  Brent- 
wood, impts.  in  ireaping  and  mowing 
machines. 

1504.  David  Hanooek  and  Freaeriefc 
Barnes,  of  High  Wycombe,  impd. 
method  of  obtaining  motive  power, 
together  with  certain  machinery  or 
apparatus  for  applying  the  same. 

1505.  Herbert  Allman,  of  Ampthtll- 
•qoare,  impts.  in  the  formation  and 
construction  of  metallic  veasels,eham- 
bera,  or  holkiw  cylinders  used  in  hy- 
draulic apparatus,  cannon,  or  heavy 
suns,- and  for  like  purposes. 

1506.  Herbert  Allman,  of  Ampthill- 
souare,  impts.  in  the  manufacture 
or  nron  and  steel,  and  in  apparatus 
connected  therewith.  • 

1507.  William  Clark,  of  Ohanceiy-laae, 
impts.  in  the  lAeans  of  carburettiug 
.or  treating  aisriform  fluids  for  liffbl- 
iiig  and  heating  purposes,  and  in 
apparatus  for  the  same,^a  oommu- 
nioation. 

1508.  Thomas  Brinsmead,  of  St.  Giles 
in  the  Wood,  near  Torrington,  impd. 
exercising  chair  for  infonts. 

1510.  Frederick  Knight,  of  Burton- 
upon-Trent,  impd.  etottomic  boiler 
for  hot  water  apparatoa,  appKcslble. 
for   the  heating   of    hot   bottses, 
churches,  and  other  public  buildings. 

1511.  Theteaa  Hunt,  of  Preeton,  Lan- 
isaahire,  impts.  in  the  ooaatraetion  of 
the  permanent  way  of  railways. 

1512.  Heni7  Mallst,  of  Nottingham, 
impta.  in  the  manulhetim  of  lace  in 
twist  lace  machinea« 

1513.  William    Edward   N^wtooj   of 
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Chancevy-laiM,  impd.  pocket  lanten^, 
— a  communication. 

1514.  William  Edward  Newton,  of 
Chancery-lane,  imod.  machinery  for 
raising  the  pUe  oi  woven  or  other 
fabricv — a  communication. 

The  above  bear  date  June  \$t, 

1515.  Herbert  Allman,  of  Ampthill- 
■quare,  Middlesex,  impts.  in  the 
means  em|iloyed  for  the  prevention 
of  the  ignition  of  matter  capable  of 
ignition  or  ooipbustion. 

1516.  John  Nuttall,  of  Patricroltj  near 
Manchester,  impts.  in  valves  for 
steam  and  other  fluids  and  liquids. 

.1517.  Thomas  Pritchard,  of  Weilnes- 
bury,  impts.  in  furnaces  used  in  the 
manufacture  of  welded  iron  tubes. 

1518.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  electro*magne- 
tic  docks  and  other  tio^e-keepers,-^ 
a  communication. 

1519.  William  Qadd,  of  Nottingham, 
and  John  Moore,  of  Manchester, 
impts.  in  the  manufacture  of  pile 
&bric8« 

1520.  George  Kent,  of  High  Holbom, 
and  Wilfiam  Hayward  West,  of 
Orange-street,  Red  Lion-square, 
impts.  in  apparatus  used  when  boiling 

1521.  Henry  Edward  Newton,of  Chan- 
oery-lane,  impts.  in  steam  boilers,— 
a  communication. 

1522.  FVancis  John  Bolton,  of  Bruton- 
street,  Middlesex,  and  Henry  Mathe- 
son,  of  Haekney,  impd.  process  for 
producing  printing  surfaces. 

1523.  James  Shepherd,  of  Whitefield, 
Lancashire,  impts.  in  safety  appara- 
tus for  steam  boilers. 

The  above  bear  date  Jane  2nd. 
1525.  Alfred  Lancaster, of  Kensington- 
road,  impts.  in  breech- loading  fire- 
arms. 

1527.  Charles  Taylor,  of  Birmingham, 
impts.  in  tube  cutters  and  screw 
stocks. 

The  above  bear  date  June  3rd. 

1528.  Edward  Eastman,  of  Central- 
steet,  St.  Luke's,  impts.  in  apparatus 
for  measuring  the  human  figure  for 
garments, 

1539.  John  Stephenson,  of  Marylebone, 
impts.  in  umbreUas,  parasols,  and 
sunshades. 


\530.  William  Tpwoend,  of  Bradford, 
Yorkshire,  impts.  in  apparatus  for 
doubling  and  twisting  yarns  and 
threads. 

1532.  Charles  deBergne,of  the  Strand, 
impts.  in  machinery  or  apparatus  fqr 
bending  and  straightening  angle  iron, 
T  iron,  and  other  iron  bars. 

1534.  Thomas  Gentle  and  Joseph  All- 
mark,  of  Oldham,  impts.  in  turbines. 

1535.  Philip  Coombes,  of  Liverpool, 
impd.  apparatus  for  senarating  the 
"vhey  from  the  ^urd  in  toe  manufus- 
ture  of  cheese. 

1536.  Alfred  Johnson  Aspinall,  of  Tuf - 
brook,  near  Liverpool,  impd.  hand 
stamp  for  printing  letters,  numerals, 

.    an4  other  figures. 

1538.  John  Robertson,  of  Glasgow, 
imptf .  id  the  m^hinery  or  spparatqs 
foractuatingthe  slide  valves  of  marine 
engines  and  in  the  slide  valves  thereof. 

.1539.  John  Qenry  Johnson,  of  Lin- 
coln's-inn-fields,  )lmpts.  in  corks  or 
bungs,  for  closing  bottles  and  other 
receptacles  for  kqttids,-<*a  commu- 
nication. 

1540.  Richard  Archibald  Brooman,  of 
Fleet-rtreet,  impts.  in  the  manufac- 
tore  of  soap,  and  in  apparatus  em- 
ployed therem, — a  communication. 

1541.  William  Edward  Newton,  of 
Chancery-lane,  impd.  photo-electro- 
typing  process, — a  communication. 

1542.  Frederick  Tolhansen,  of  Paris, 
impd.  break  applicable  to  various 
descriptions  of  steam  engines,  and 
also  to  railway  purposes,^a  commu- 
nication. 

1543.  Alice  Isabel  Lucan  Gordon,  of 
Prince's-)<ate,  Hjrde-park,  impd. 
system  of  telegraphic  communication 
on  railways;  parts  of  which  invention 
are  also  applicable  to  other  telegra- 
phic purposes. 

1544.  James  Kennedy,  of  Elgin-road, 
Notting-hill,  impd.  method  of  sub- 
merging telegraphic  cables. 

1545.  Charles  Howard  Wansbrough,  of 
Shrewton,  Wilts,  impts.  in  the  treat- 
ment of  condensing  pans  employed 
in  the  condensation  or  milk, — a  com- 
mnnieatton. 

The  above  bear  date  June  5th 

1546.  George  Haseltine,  of  Sonthamp- 
ton-buildings,  impts.  in  breech-load- 
ing fire-arms,  and  in  metallic  car- 
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tndge  cases  far  the  same,—*  com- 
municstion. 

1547.  David  Barker,  of  Ceylon-stieet, 
Balteraea-park,  impU.  in  the  mana- 
factare  of  artificial  fuel. 

1548.  Heniy  Hermaan  Kromscliroeder 
and  John  Frederick  Gnstar  Krom- 
sehroeder,  of  Chnrch-road,  Harer- 
ttoek-hill,  im|iU.  in  diy  gas  meters. 

1549.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  the  oonstruo- 
tion  of  resenrotrs  for  oontainin|f  uid 

*  storing  petroleum  and  other  oils, — 
a  communication. 

1550.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  machinery  for 
combing  wool  and  other  filamentous 
and  torale  materials,—*  communica- 
tion. 

1551.  Alfired  Pemberton  and  Alfred 
William  Pemberton,  of  Eodes,  impts. 
in  machinery  or  apparatus  for  spin- 
ning, donbhng,  or  twisting  cotton 
andother  fibrous  materials. 

ne  above  bear  date  June  6M. 

1653.  Jas.  Howarth,  of  AndoTcr,  impd. 
method  and  apparatus  for  distilhng 
coal,  shale,  and  other  carbonaceous 
substances, — a  communication. 

1554.  Arthur  Charles  Henderson,  of 
Charing-cross,  impts.  in  tanning 
hides,  and  in  apparatus  connected 
therewith, — a  communication. 

1556.  Frederick  Foster,  of  High-street, 
Whitechaoel,  impts.  in  oil  and  other 
liouid  feeaers. 

1557.  William  Tongue,  of  Wakefield, 
Yorkshire,  impts.  in  machinery  for 
combing  and  heckling  fibrous  ma- 
terials. 

1558.  Thomas  Smith,  of  Birmingham, 
impts.  in  the  manufacture  of  axes, 
adses,  picks,  and  other  like  tools 
bafing  a  hole  or  eye  formed  in  them 
for  receifing  a  handle. 

1559.  William  Sim  and  Arthur  BaHT, 
both  of  Glasgow,  impd.  method  of 
generating  heat,  ftoo  apparatus  or 
means  for  effecting  the  same. 

1560.  John  Femison  and  Robert 
Miller,  both  of  Glasgow,  impts.  in 
the  manufacture  of  steel. 

1561.  William    Edward    Newton,    of 
.     Ghancery-lane,impts.in  steam  engine 

gOTemon, — a  communication. 

The  above  bear  date  Jtme  7th. 


1562.  Joseph  Rode  Cooper,  of  Bir- 
mingham, impts.  in  central -fire 
hreeeh-loadtng  firearms. 

1563.  Samuel  Blatehford  Tucker,  of 
Threadneedle-street,  impts.  in  eaktric 
or  heated  air  engines,— a  communi- 
cation. 

1564.  Henry  Hunt,  of  Lewisham,  and 
Richard  Hunter,  of  Tottenham  - 
court-road,  impts.  in  the  mann&e- 
ture  of  firames  for  looking-glasses. 

1565.  Samuel  Stell,  Thomas  Broogfa- 
ton,  and  Francis  Bbdl,  of  Keighley, 
impts.  in  uiparatus  employed  in  pre- 
paring and  spinning  wool,  silk,  fiaz, 
and  other  fibrous  substanoea. 

1566.  Jabez  Draper,  of  De  Beaoroir- 
road,  Kingsland,  impt.  in  sewinjg 
machines;  which  improrement  it 
aho  applicable  to  other  machines 
driven  by  a  strap  or  band. 

1569.  James  Holmes,  George  Thomss 
Holmes,  and  Frederick  Robert 
Holmes,  of  Norwich,  impts.  in  hors^- 
hoes  and  drilk. 

1567.  Bamet  Solomon  Cohen,  of  Ifag- 
dalen-row,  GoodmanVfields,  impts. 
in  sheathing  or  coating  the  bottoms 
of  ships  or  vesseU. 

The  above  bear  date  Jane  Bih. 

1570.  Howaid  Busbar  P<"*  of  Oxton, 
Cheshire,  impts.  in  the  construc- 
tion of  the  necks  of  bottles  and  other 
ressels,  and  in  means  for  closing  or 
covering  the  mouths  of  such  bottles 
or  Tessels. 

1571.  William  Wilson  Hnlse,  of  Man- 
chester, impts.  in  madiinery  or  tools 
for  cutting  metals  or  other  mate- 
riak. 

1573.  WilliamEdwardGedge,of  Wd- 
hngton- street,  impd.  process  for 
penetrating  or  impregnating  woods 
with  various  substances, — a  commu- 
nication. 

1574.  Julius  de  Hemptinne,  of  Ghent, 
impts.  in  the  spinmng  of  cotton  and 
other  fibrous  materiau. 

1575.  Charles  Vernon  and  William 
Hodgkins,  of  West  Bromwich,  impts. 
in  safety  valves;  which  improvements 
are  also  applicable  to  steam  engine 
and  other  valves. 

1576.  Lieut.  -  Colond  James  Baker, 
of  Cambridge,  impts.  in  machinery 
for  obtaining  power  when  finid  pres- 
sure is  empu>yed. 


Digitized  by 


Google 


-AvfMlK 


■] 


irEWT0K*8  LOVBON  JOUBKAL  OF  i.BT8. 


125 


1577.  William  Horatio  Harfield,  of 
Royal  Ezcbange-buildings,  London, 
iiDDts.  in  apparatus  for  ateering  ships 
ana  vessels. 

1578.  GeorseBdward  Meek,  of  Crane- 
court,  Fleet -street,  and  William 
Howes  Howes,  of  Curtain  •  road, 
Sboreditch,  impCs.  in  fastenings  for 
doors,  windows,  drawen,  and  other 
Uke  porposes. 

ne  above  bear  date  June  9th. 

1579.  Joseph  Majer  Dentith,  of  Con- 
nah's  Quay,  Fhntshire,  impts.  in  the 
manufiruiture  and  production  of  chro- 
mate  and  biehromate  of  potash,  em- 
ployed in  dyeing  and  printbig  woren 
lahrics. 

1580.  John  Hendenon,  of  Bradford, 
Yorkshire,  impts.  in  apparatus  for 
printinjg  wool,  worstea,  or  other 
fibroos  materials. 

1581.  Arthur  Hamilton  Gilmore,  of 
Bunledon,  Hants,  impd.  means  or 
apparatus  to  be  applied  to  doora  and 
windows  for  the  purpose  of  support- 
in^  or  maintaining  them  in  any  re- 
quired position  when  open,  and  in 
securing  them  when  shut. 

1582.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  kilns  for  firing 
porcelain  and  otner  ware,--a  commu- 
nication. 

1583.  Daniel  Spink,  of  Weston-super- 
Mara,  impts.  in  propelling  vessels. 

The  above  bear  date  Jwne  XOth, 

1584.  John  Glazebrook,  Mark  Nield 
Mills,  and  Benjamin  Riley  Mills,  all 
of  Ashton- under -Lyne,  impts.  in 
sewing  machines. 

1586.  John  Edgar  Pojrnter,  of  Glas- 
gow, impts.  in  purifying  paraffine. 

1^7.  George  Haseltine,  of  Southamp- 
ton-buildinffs,  impd.  method  of,  and 
machinery  for,  cutting  and  excavat- 
ing rock  for  railway  tunnels  and 
other  purposes, — a  communication. 

1589.  George  Speight,ofCollin^ood- 
street.  City-road,  impd.  machine  for 
curling  or  curving  collan  and  cuffs. 

1590.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  furnaces,— « 
communication. 

1591.  John  Thomas,  of  Battersea,  ma- 
terial to  be  used  in  the  purification 
of  heating  and  lighting  gases. 

1592.  James   Hayes,   of    Bow-kme, 


.  London,  impd.  construction  of  sew- 
ing machine. 

The  above  bear  date  June  V2th. 

1594.  Albert  Robinson,  of  Great 
George-street,  impts.  in  the  means 
and  apparatus  for  firing  and  curing 
tea, — a  communication. 

1595.  George  Haseltine,  of  Southamp- 
ton-buildings, impts.  in  fuses  for 
shells  for  ordnance,—- a  communica- 
tion. 

1596.  Jonathan  Alonzo  Millington,  of 
Maidstone,  and  Alfred  Allnut,  of 
Loose,  near  Maidstone,  impts.  in 
machinery  employed  in  and  for  the 
manufacture  of  paper. 

1597.  Charles  Alfred  Hemingway,  of 
Dewsbury,  impd.  cased  splint  for 
fractures. 

1598.  John  James  Bodmer,  of  New- 
port, Monmouth,  impts.  in  the 
method  of  constructing  partitions, 
walls,  floon,  and  roofs  of  ouildings. 

1600.  Charles  James  Collins,  of  Upper 
,    Thames-street,  impd*  artificial  fuel. 

1601.  John  Henry  Johnson,  of  Lin- 
ooln's-inn-fields,  impts.  in  wheek  for 
locomotive  engines,  railway  oarria^, 
and  other  purposes,— «  commumca- 
tion. 

1602.  Thomas  Rontledge,  of  Ford, 
near  Sunderland,  and  William  Henry 
Richardson,  of  Springwell,  Jarrow- 
on-Tyne,  impts.  in  the  manufacture 
of  psper  and  paper  stock,  and  in  the 
utuiiation  of  certain  waste  products 
resulting  therefrom. 

1603.  Edward  Samuel  Horridge,  of 
Cheltenham,  impts.  in  oommuni- 
cating  signals  in  railway  trains. 

1604.  James  Griffiths,  of  Ludlow, 
Shropshure,  impd.  self-aeting  break 
for  four-wheeled  eanriages. 

1605.  Francois  Alexandra  Laurent  and 
John  Casthelai,  of  Paris,  impts.  in 
the  manufacture  of  phthalic  acid  and 
ehlotozynapthalic  acid,  and  in  dye- 
ing and  printing. 

The  above  bear  date  June  13th. 

1606.  Henry  George  Fairburn,  of  St. 
Luke's,  impd.  machinery  for  com- 
pressing and  solidifying  coal  uid 
other  analqj^us  substances. 

1607.  Benjamin  Massey  and  Stephen 
Massey,  of  Openshaw,  near  Man- 
chester, impts.  m  hammen  and  other 


Digitized  by 


Google 


120 


.n^\/^  0  ^uiii»US   tVMii^tAL  OF  JkXgB. 


C»TS.* 


maehiaes  actuated  by  «toam  or  other 

fluid  or  vapour. 
1608.  Charles  de  Vendenvre,  of  Ven- 

deuvre  Jort,  CaWadoa,  Prance,  itupd. 

apparatus  for  the  purpose  of  atopping 

and  easing  strains  on  ships'  cables 

when  in  use. 
IG09.  Andrew  Edmund  Brae,  of  Leeds, 

ini|Ml*  means  of  conducting  electric 

currents  through  railway  trains,  and 

of    actuating   signals    or    alarums 

therein. 

1610.  William  £d8on,ofBoslon,U.8. A., 
impt.  in  apparatus  for  indicating  the 
hygrometnc  condition  of  the  atmo- 

.   aphere. 

1611.  George  Edwaid  Keats,  of  Lei- 
cester, and  John  Keats,  of  Street, 
Somersetshire^  impts.  in  sewing  ma- 
chines. 

1612.  William  Kobmson  Mulley,  of 
Plymouth,  impts.  in  sheathing  iron 
ships. 

1613.  Sidney  Courtanld.  of  Waddon, 
Surrey,  and  Charles  Wilkins  Atkin- 
son, of  Saint  George's,  Bloomsbury, 
impd.  arrangements  for  opening  and 
shutting  carriage  windows. 

1614.  Henry  Ormson,  of  Chelsea, 
impts.  in  multitubular  hot-water 
boilers. 

ne  above  bear  date  June  litk, 

1 615.  Stanislaus  Heloman,  of  Ryder's- 
court,  Leicester-square,  im|Ml.  ar- 
rangementfor fastening  shirts,  collars, 
and  other  articles  of  wearing  apparel, 
by  which  the  ordinary  button  or  stud 
is  dispensed  with. 

1616.  Stanislaus  Helcman,  of  Ryder's- 
oourt,  Leicester-square,  iinpd.  de- 
scnption  of  stud  for  fastening  shirtf, 
Cttin,  waistcoats,  and  other  articles 
of  wearing  apparel. 

1617.  iules  Francois  Dubois,  of  Pane, 
impd.  bit  for  subduing  or  stopping 
runaway  or  restife  horses. 

1620.  Ridiard  Archibald  Broonan.  of 
Fleet-street,  impts.  in  lumaees,T-a 
communication^ 

1621.  William  Clark,  of  Chancery-lane, 
impts.  in  apparatus  for  preventing 
collisions  and  other  aocidents  on 
raUways,-<-«  communication. 

1625.  John  Hartley,  of  OUey,  York- 
shire, impts.  in  corn  screens. 

1626.  Henri  Adrien  Bonnerille*  of 
Paris,  impts.  in  apparatus  for  facili- 


tating the  traction  of  public  and 
other  Tchiclcs,— a  communication. 

The  above  bear  date  Jmu  IStk. 

1627.  William  Edward  Gedge,of  We^ 
lington-street,  impd.  method  of,  nnd 
apparatus  for,  manu£ftcturing  potteiy, 
— a  communication* 

1628.  Michael  Henry,  of  Fleet-street, 
impts.  in  the  method  of,  and  appara- 
tus for,  effecting  and  recording  tele- 
graphic communications, — a  com- 
munication. 

1629.  Richard  Archibald  Brooman,  of 
Fleet^treets  impts.  in  the  mann- 
£Aqture  or  shaping  of  iron  intended 
for  the  shoes  of  horses  and  other 
animals,  and  in  machinery  employed 
therein, — a  eomnmnifation. 

1630.  Richard  Archibald  Broomaq»  of 
Fleet-istreet,  impts.  in  watches  and 
other  time-keepers, -^  a  communi- 
cation. 

1631.  John  Henry  Johnson,  of  Lin- 
coln's-iun- fields,  impts.  in  lamp 
burners  and  parts  OQunected  there- 
with,—a  comuiunication. 

1632.  Charles  Augi^stus  Lament,  of 
New  York,  U.S.A.,  an  impd.  mode 
of  desiccating  eggs,  and  apparatus 
for  effecting  tiie  same. 

1633.  William  Trevor  Wanklyii,  of 
Manchester,  impts.  in  silk-winding 
machines;  part  of  the  said  improvo- 
.ments  being  also  applicable  to  clean- 
ing and  doubling  machines. 

The  above  bear  date  Jume  16/4. 

1635.  Henry  Everard  Cliftou,  of  Lirer- 
pool»  impts.  in.  appiM^^us  for  '  lap ' 
and  '  suri'ace  shaving,*  the  splitting 
and  bevelling  'of  leather,  anil  otbv 
like  substances,  in  sheets  fuid  strips. 

1636.  August  Klein,  of  Leipzig,  impts. 
in.  gunpowder  for  mining  and  war 
purposes, — a  communication. 

1637.  Walter  Howes  and  WilUam  Bur- 
led, of  Birmingham^  impts.  in  lamps 
for  railwa:|r  and  other  carrii^s,  and 
in  connecting  lamps  to  carnages;  a 
part  of  which  impts.  may  alau  be  ap- 
plied to   handles   for   carriages. 

1638.  QeQrgePayne,ofBelmoatWorks, 
Battersea,  impts.  in  purifying  cotton 

.  and  in  thempparatus  to  be  employed 
therefor. 

1639.  Thomas  Russell  Crampton,  of 
Great  George-street,  impts.  in  the 
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(construction  of  ro«d«niyt,  flooriags, 
or  other  surfaces. 

The  above  bear  date  June  IJik. 

1643.  Henry  Defiies,  of  Houndsditch, 
enabling  the  guards  of  railway  trains 
to  pass  from  one  part  of  a  railway 
train  to  another. 

1644.  Edward  WhaUey,  of  Blackburn, 
impts.  in  machinery  for  twisting, 
doubling,  and  laying  all  kinds  of 
yams. 

1646.  Ge(Ave  Smith,  the  younger,  of 
Richmond  -  terrace,  Clapham  •  road, 
impts.  in  locomoti?e  engines  «nd 
railway  carriages. 

1^7-  John  Henry  Johnson,  of  Lin- 
coln's-inn-fields,  impd.  preparations 
fur  the  treatment  ana  preservation  of 
the  hair, — a  communication. 

1648.  William  Clay,  of  Liverpool, 
irapts.  inventilating  railway  carriages. 
The  above  bear  date  June  lOih, 


1649.  Philippe  Mingand,  of  Nismes, 
France,  impts.  in  obtaining  jellies, 
syrups,  drinks,  and  other  prodncts 
from  the  tree  Arbutus  unedo,  known 
as  the  Arbutus. 

1660.  George  Clark,  of  Napier-street, 
Borough,  impts.  in  envelopes  or 
wrappers  for  coven nj|[,  packing,  and 
protecting  bottles,  jars,  or  other 
fragile  articles,  and  in  apparatus  for 
manufacturing  the  same. 

1651.  Abraham  Collejr,  of  Enfield- 
highway,  impts.  apphcable  to  breech- 
loading  fire-arms. 

1652.  William  Edward  Gedge,  of  Wei- 
lington-street,  impd.  elastic  mattress 
or  spring  bed, — a  communication. 

1655.  Edward  Griffith  Brewer,  of 
Chancery-lane,  impts.  in  the  con- 
struction of  taps  or  valves, — a  cQm« 
munication. 

The  above  bear  date  June  20th. 
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3090.  O.  W.  Otway. 

3167.  C.  E.  Bryant  and  S.  Middleton. 

8177.  Robert  VHlson. 

3179.  J.  Fothergill  and  J.  H.  FothergilL 

8185.  James  Gmespie. 

8186.  J.  B.  Edge  and  £.  Hird. 
8193.  J.  F.  Wheeler. 

8195.  R.  A.  Brooman. 

8198.  The  Honorable  John  Hay. 

8207.  Edmund  Morewood. 

3208.  C.  H.  Taylor. 

8211.  J.  P.  Roberiaon. 

3214.  H.  Hicklin  and  a  Pardoe. 

8216.  George  Alton. 

8217.  George  Atton. 
8221.  John  Oeaver. 

3222.  J.  R.  Breckon  and  R.  Diicon. 

3232.  James  Millar. 

3233.  M.  A;  Mnir  and  J.  McBwham. 

8236.  T.  R.  Harding^ 

8237.  John  Dodd. 

8239.  W.  Nalder«nd  A.  Beksher. 

3242.  Benjamin  Bangh. 

3244.  Elbert  Peroe. 

8248.  H.  A.  BonneviUo. 

3251.  W.  H.  Brown. 

3253.  Joeeph  Ladley. 

8256.  P.  A.  Roger. 

8256.  Thomas  Biohwdflon. 


3258.  Richard  Qnin. 

3259.  Thomas  dn  Boulay. 

1865. 

3.  M.  R.  Leverson. 

4.  £.  Bevan  and  A.  Fleming. 

6.  J.  Smith  and  J.  Williamson. 

7.  J.  Spencer  and  N.  Broomhead. 
9.  Robert  Irvine. 

14.  Henry  Lloyd. 

15.  Leopold  D*Aubreville. 

16.  T.  J.  Ashton. 

17.  Louis  Goldberg. 

18.  G.  Hodgson  and  J.  Pitt. 

23.  Wilson  A«er. 

24.  Dionisio  Verioohio. 

26.  George  Kent. 

27.  Nathan  Thompson. 

28.  W.  H.  Roy. 

29.  William  WdtBon. 

32.  J.W.  Branford. 

33.  J.  M.  Kirby. 

34.  Joseph  Skelton. 

38.  G.  A.  Buchholz. 

39.  Thomas  Pickford. 

40.  J.  E.  Vieoulet  . 
42.  Jules  Lebandy. 

47.  W.  C.  Thurgar. 

48.  CharleB  De  Bergue. 

50.  T.  Bichaidson  and  M,  D.  Rucker. 
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53.  George  Bajrmond. 

55.  6.  B.  Galloway. 

56.  B.  W.  Bentley  and  W.  H.  Baflej. 

60.  J.  J.  Rlackham. 

61.  Theophilus  Horrex. 

63.  Aflhworth  Barlow. 

64.  J.  H.  Johnson. 
68.  Wm.  Daries. 

70.  B.  P.  Bidder. 

71.  Friedrich  Wieae. 

73.  J.  8  Brown. 

74.  J.  C.  Brown. 

78.  A.  and  M.  Meyer. 
80.  William  Oark. 

83.  Henry  Gbntanche. 

84.  A.  F.  Lendy. 

85.  W.  £.  Gedge. 

86.  W.  E.  Gedge. 
88.  B.  A.  Brooman. 
90.  Robert  Tempest. 
99.  E.  T.  Hugfaet. 

100.  Wm.  Robs. 

101.  F.  Bamee,  D.  Hancock,  and    E. 

Cowpe. 

102.  R  A.  Brooman. 
104.  Geo.  Gaae. 
106.  G.  H.  Daw. 

1 10.  W.  S.  Longridge  and  J.  Maah. 

111.  Wm.  Brookes, 
lis.  A.  J.  Sax. 

114.  J.  Weeks. 

115.  Wm.  Wilson. 

117.  Wm.  Wilkins. 

118.  A.  and  E.  Paol. 

1 19.  Georffe  Davies. 
125.  Theodore  Boorae. 

129.  F.  C.  Foorgean. 

130.  J.  B.  Farrar  and  J.  Hirst. 
184.  Jno.  ManhalL 

187.  Joseph  Betteley. 

138.  G.  F.  BoosfieUL 

139.  J.  8.  Edge. 

140.  R.  A.  Brooman. 

141.  F.  H.  Ukin. 

143.  J.  Robinson  and  J  8mitli. 

144.  C.  T.  Jadkins. 

146.  F.P.H.Uhnaae. 

147.  William  Jeffroys. 

149.  Edward  Deane. 

150.  8te^en  BaUard. 

151.  J.  W.  Gregg. 
163.  Joseph  Boich. 

154.  J.  Conlter  and  H.  Harpin. 
169.  A.  W.  Preger. 

160.  M.  B.  liason. 

161.  E.  D.  FaraoL 
168.  G.  F.  Btadbvy. 
166.  W.  G.  Hicks. 
174.  Loois  Balma. 


176.  B.  F.  Hterena. 

177.  Wm.  aark. 

189.  Matthew  Robinson. 
199.  Thos.  Brown. 
214.  Gasimir  Roqaes. 
210.  Otto  Gosnell. 
224    Robert  Mnshet. 
225.  John  Harrison. 

230.  Cha.<i.  Falck. 

231.  William  Creasy. 

232.  George  Dibley. 
234.  William  CiMrik. 
236.  a  D.  AbeL 

239.  J.  and  H.  SoathalL 

241.  J<^  Combe. 

24^.  8.  Tnilock,  R.  Tmlock,  and  W. 

Tmlock. 
263.  F.  A.  Laoront  and  J.  Oastheks. 
311.  F.  C.  HUls. 
314.  Wm.  Qark. 
818.  Robert  Riohardaon. 
320.  W.  E.  Newton. 

828.  E.  and  T.  WilHama. 

829.  Wm.  Gbokbnnu 
334.  William  Biaou 
848.  W.  E.  Newton. 
406.  F.  C.  Yannet. 

409.  W.  E.  Newton. 

410.  James  Gresham. 
413.  George  Harton. 

446.  C.  O.  SUnnton. 

447.  W.  EL  Newton. 
483.  J.  H.  Johnson. 
486.  W.  £.  Newton. 
535.  James  Starley. 
655.  W.  T.  Hamilton. 
769.  8.  8.  Gray. 

771.  J.  T.  Romminger. 

775.  A.  G.  Browning. 

790.  R.  J.  Gatliug. 

831.  T.  Farmer  and  F.  Lewis. 

977.  C.  H.  WUliams. 

982.  J.  G.  Jones. 

958.  G.  T.  Bonsfidd. 

992.  Thos.  Wilkes. 

996.  W.,  £.,  and  J.  Gimy. 
1060.  Jas.  Rippon. 
1024.  Stephen  Wri|riit 
1052.  Herman  Leonhaidt. 
1067.  C.  R.  Fiaher. 
1092.  G.  T.  BonafieUL 
1107.  Henry  OaudwelL 
1117.  W.  Bcarratt  and  W.  Dean 
1165.  C.  W.  Heayen. 
1192.  Jnlian  Bernard. 
1256.  Edward  Richardson. 
1263.  8olomon  Bennett 
1271.  Wm.  Clark. 


"V  Oe  AS  HUm  of  the$e  PatenU,  ihe  reader  i$  referred  to  Ae  wtre^aeikig 
moniert  in  the  IM  cf  €hran$$  qf  ProoUUmal  SpeafioaHUme. 
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No.  CXXIX.  (NEW  SERIES),  Septbsibeu  Ut,  1866. 


OtTB  PABTNEBSHIP  LAWS. 

CoLEBiDOE  has  said,  that  "without  trade  and  literature,  mutually 
commingled,  there  can  be  no  nation  ;  without  commerce  and  science 
no  bond  of  nations."  History  proves  the  truth  of  this  aphorism  ;  and 
the  experience  of  the  present  age  has  further  confirmed  it ;  yet  how 
little  have  the  rulers  of  nations  acknowledged  its  truth  by  their  acts 
— by  encouraging  trade  and  literature,  commerce,  and  science.  In 
some  respects  Qreat  Britain  has  taken  the  lead,  and  in  others  followed 
far  in  the  rear,  of  other  nations,  in  the  encouragement  held  out  to  the 
&bricators  of  these  bonds  of  union  among  individuals  and  peoples.  So 
far  as  our  laws  are  concerned,  the  follower  of  literature  has  had  little 
to  complain  of  since  the  passing  of  the  Copyright  Act  of  1842,  for  the 
profits  of  his  labours  (should  any  arise)  are  secured  to  him  and  his 
family  for  a  lengthened  period.  Moreover,  the  "  liberty  of  the  press," 
which  has  long  been  conceded,  leaves  the  British  author  free  and 
unfettered,  both  in  the  choice  of  his  subject  and  of  its  treatment.  Again, 
for  the  followers  of  practical  science  the  patent  law  has  done  much ; 
and,  if  properly  administered,  would  do  all  that  is  needed,  and  in  this 
respect  we  are  on  a  level  with  the  most  forward  nation.  But  for  those 
pioneers  who  devote  themselves  to  the  investigation  of  pure  or 
unapplied  science,  the  law  has  yet  done  nothing,  and  we  might  learn 
on  this  head  mucb  from  the  practice  of  our  neighbours. 

As  respects  commerce,  its  shackles  were  loosened  by  the  expiration 
of  the  East  India  Company's  Trading  Charter,  and  by  a  long  course  of 
legislatioUi  commencing  with  tbe  repeal,  in  the  year  1843,  of  the  law 
prohibiting  the  export  of  machinery.  This  was  followed  up  by  the 
repeal,  in  1846,  of  the  Com  Laws,  and  by  the  subsequent  abolition 
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of  the  NayigatioQ  Laws,  and  the  yarioiiB  modificationB  introduced  into 
the  tariff  on  imported  goods;  by  which  the  principle  of  free  trade 
has,  for  all  practical  purposes,  become  established. 

In  respect  of  the  development  of  the  principle  embodied  in  this 
important  branch  of  political  economy,  we  are  iu  advance  of  all  the 
nations ;  but  there  is  one  other  phase  of  the  principle  of  little  len 
importance  to  a  commercial  community,  which,  after  long  refusing  to 
recognise,  we  have  been  content  to  import  into  our  laws  little  by  little, 
until  at  last  something  like  freedom  of  action  is  left  to  the  owners  of 
capital.  It  is  singular  that  in  a  country  like  Gtieat  Britain,  in  which 
the  carrying  out  of  public  improvements  is  almost  wholly  dependent 
on  private  enterprise,  that  the  laws  should  have  been  so  hostile  as 
they  were,  till  recently,  to  combinations  of  capital.  These  laws^ 
it  is  true,  were  constantly  set  aside  by  means  of  special  Acts  ^  of 
Parliament,  but  frequently  the  money  expended  in  obtaining  legislative 
recognition  of  a  project  would  have  sufficed  to  carry  it  into  execution. 
Not  merely  were  our  railways  originated,  expanded,  and  modified 
under  special  Acts,  but  the  same  power  had  to  be  evoked  for  the 
formation  of  canals,  water  works,  gas  works,  piers,  and,  in  short,  aH 
public  undertakings,  whether  the  funds  were  provided  from  public  or 
private  sources.  Again,  whenever  trading  companies  were  established, 
whether  for  banking,  or  assurance,  or  general  commerce^  the  liability  of 
the  individual  shareholder  to  make  good  all  losses,  to  the  full  extent  of  his 
means  (and  altogether  irrespective  of  his  holding  in  the  company),  was 
insisted  on  by  law,  to  the  destruction,  in  many  cases,  of  the  first  prin- 
ciples of  equity.  So  jealously,  indeed,  were  combinations  of  interests 
guarded  against,  that  up  to  the  passing  of  the  Patent  Law  of  1852, 
there  was  an  express  proviso  in  every  grant  that  letters  patent  shall 
not  become  vested  in,  or  be  held  in  trust  for,  more  than  the  number  of 
twelve  persons.  This  strange  proviso  was  necessarily  set  aside  by  the 
Legislature  on  the  incorporation  of  companies  for  working  certain 
patents ;  but  so  confirmed  was  the  custom  of  insisting  on  this  limita- 
tion, that  it  required  a  special  clause  in  the  Act  of  1852  to  enable 
more  than  twelve  persons  to  hold  a  legsl  and  beneficial  interest  in 
any  patent. 

The  passing  of  the  Act  for  limiting  the  liability  of  members  in  joint- 
stock  companies,  in  the  year  1855,  was  the  first  legal  recognition  of 
the  principle  of  free  trade  as  applied  to  the  employment  of  capital. 
The  dread — ^which  we  must  aclmowledge  was  very  general — of  cor- 
porate bodies  so  controlling  circumstances  as  to  become  an  incubus 
on  struggling  industry  or  single-handed  competition,  slowly  died  out 
under  the  experience  of  the  numberless  companies  incorporated  under 
Acts  of  Farlii^ment ;  and  the  facilities  vrhich  the  laws  of  France  an4 
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America  afforded  of  shielding  companies,  consisting  practically  of 
English  capitalists,  by  locating  their  bead  office  in  Paris  or  New  York, 
showed  the  absurdity  of  holding  out  longer  against  the  wishes  of  the  mer- 
cantile community.  This  Act  of  1865  is,  we  doubt  not,  destined  to 
do  much  for  the  development  of  British  enterprise ;  but  it  requires  time 
to  educate  a  class  who,  without  individually  possessing  capital,  shall 
feel  the  responsibilities  which  attend  on  its  expenditure.  It  was  only  to 
be  expected  at  first  that  "  clever  fellows  "  would  find  in  the  Limited 
Liability  Act  a  new  field  for  the  application  of  their  peculiar  abilities ; 
and  we  have  seen  some  bright  examples  of  their  doings :  but  in  time 
the  management  of  joint-stock  manufacturing  and  trading  societies  will 
be  looked  forward  to  as  the  sure  reward  of  well-conducted  men,  who 
have  to  look  for  success  in  life  solely  to  their  own  unaided  exertions. 

Although  the  working  of  the  principle  of  limited  liability  during  the 
last  ten  years  cannot  be  pronounced,  for  the  cause  assigned  above,  as 
unequivocally  successful,  yet  it  has  proved  that  the  principle  itself  is 
right ;  and  it  has  induced  the  legislature  to  give  the  mercantile  public 
a  further  instalment  of  free  trade  in  capital.  By  the  Act  of  last 
session  for  the  amendment  of  the  partnership  law,  money  may,  for  the 
first  time,  be  advanced,  on  the  condition  of  receiving  a  share  in  the 
profits  of  a  business,  without  the  lender  being  liable  for  the  debts  con- 
tracted by  the  ostensible  owner  of  the  business.  So,  also,  the  principle 
which  French  manufacturers  applied  for  their  own  protection  during ' 
the  revolution  of  1848 — viz.,  the  sharing  of  profits  with  their  servants — 
may  now  be  adopted  here  without  those  servants  becoming  actual  part- 
ners. A  third  provision,  which  enables  annuitants  of  a  deceased  partner, 
and  also  recipients  of  profits,  in  consideration  of  the  sale  of  the  goodwill 
of  a  business,  to  receive  their  payments  without  being  saddled  with  the 
responsibilities  of  a  partnership  is  calculated  to  produce  the  most  bene- 
ficial results ;  for  how  few  businesses  are  there  that  will  fetch  in  the 
market  a  round  sum  at  all  equivalent  to  the  profits  which  they  produce? 
and  yet,  before  this  Act,  they  had  to  be  disposed  of  absolutely,  and  the 
capital  embarked  therein  withdrawn,  on  the  death  or  retirement  of  their 
owners,  in  order  that  no  mishap  of  the  successor  should  be  visited  on 
the  former  proprietor  or  his  fisimily.  Another,  and  perhaps  a  more 
important,  advantage  which  the  new  law  is  calculated  to  confer  is,  we 
think,  increased  profits  at  moderate  risks  for  capital  in  the  hands 
of  persons  of  limited  income,  who  have  hitherto  been  compelled  to 
resort  to  such  unlucrative  investments  as  the  three  per  cent,  consols  or  the 
four  percent,  debentures  of  railway  companies.  When  persons  of  this  class 
become  investors  in  trades,  we  shall  soon  cease  to  hear  of  "  shopocracy  " 
and  other  disparaging  terms  whereby  attempts  are  made  in  small  coteries 
to  define  and  isolate  classes;  and  although  we  shall  become  more  than 
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ever  a  *'  nation  of  shopkeepers/*  we  shall,  at  least,  acquire  a  practical 
knowledge  of  the  yalae  of  the  working  bees,  by  wbose  untiring  exer- 
tions the  power  of  the  nation  is  being  continually  extended,  and  its 
wealth  and  comforts  increased. 


THE   ATLANTIC    CABLE   ENTEBPEISE. 

tJpoK  no  engineering  effort  of  this,  or  perhaps  any  other  age,  has  so 
much  of  public  attention  been  riyetted  as  upon  the  recent  attempt  to 
bring  Europe  and  America  into  telegraphic  communication  by  the 
submarine  cable,  which  of  itself  constituted  a  sufBcient  cargo  for  the 
largest  vessel  that  ever  combated  the  waves.  Full  of  hope  and  confidence, 
the  expedition  sailed,  and  the  commencement  of  the  paying  out  was 
impatiently  awaited.  From  the  time  the  shore  end  was  laid  and  spliced 
to  the  main  line,  the  progress  of  the  operation  was  watched  by  the 
whole  country,  and  the  daily  utterances  of  the  cable  itself  were  as 
earnestly  looked  for  as  if  they  had  been  so  many  sybilline  verses.  For 
awhile  these  utterances  were  clear  and  satisfactory;  then  they  Mtered 
and  ceased.  At  this  state  of  affairs  the  public  was  good  enough  to 
express  anxiety,  which  was  quickly  converted  into  delight  at  the 
resumption  of  intelligible  signals.  This  continued  for  a  time,  and  then 
again  ceased.  A  third  time  hopes  were  raised  that  the  aspirations  of 
the  public  would  be  realized  by  the  re-establishment  of  telegraphic 
communication;  and  then  again  the  insulation  of  the  cable  was 
destroyed.  Li  the  absence  of  information  as  to  the  cause  of  the 
apparent  failure,  the  curiosity  of  the  public  was  kept  alive  by 
assurances  of  still  possible  success;  but  in  due  course  the  ''Great 
Eastern "  returned,  and  gave  to  the  world  a  record  of  the  mishap. 
The  complacency  with  which  this  account  has  been  received  is  remark- 
able. Not  a  breath  of  disappointment  is  discernible,  and  the  praises 
of  the  entire  press  have  been  lavished  upon  all  concerned.  We  are 
congratulated  on  the  acquisition  of  scientific  fiicts  which  the  expedition 
has  brought  to  our  knowledge,  and  are  assured  that  such  valuable 
experiences  as  this  and  the  preceding  experiments  have  afforded  will 
certainly  render  the  laying  of  ocean  telegraphic  wires  a  very  simple 
operation.  But  what  of  the  shareholders,  at  whose  expense  we  have 
gained  such  valuable  facts  and  experiences  P  They  are  simply  bade  to 
take  courage,  for  has  not  that  monster  of  the  deep  proved  to  be 
invaluable  as  a  cable  layer ;  and  are  not  the  errors  of  omission  with 
respect  to  the  hauling-in  apparatus  easily  remediable  ?  The  truth  is, 
that  this  will  prove  but  another  of  the  many  examples  which  might  be 
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cited  of  the  nation  appropriating  what  has  been  acquired  by  private 
purchase. 

The  experience  respecting  the  practical  value  of  atmospheric  railway 
propulsion  was  acquired  at  the  sacrifice  of  private  capital.  So  also 
was  the  science  of  tubular  bridge  building ;  and  with  regard  to  the 
''  Great  Eastern  "  itself,  the  Tin^s,  as  the  leader  of  public  opinion,  in 
the  year  1861,  offered  the  following  consoling  remarks  to  those  by 
whose  capital  that  great  experiment  in  naval  architecture  was  con- 
ducted:— "To  the  proprietors  we  can  administer  no  other  comfort 
than  what  we  have  had  to  give  before.  They  are  trying  a  grand  ex- 
periment, and  are  the  world's  benefactors,  but  must  expect  to  lose. 
In  thirty  years,  however,  we  shall  see  a  dozen  *  Great  Easterns,'  which 
will  have  profited  by  the  disasters  of  the  first." 

The  same  kind  of  comfort  is  doubtless  in  store  for  the  Telegraph 
Construction  and  Maintenance  Company  (Limited)  ;  but  whenever  that 
company  shall,  by  its  enterprise,  have  established  a  flourishing  busi- 
ness, rivals  will  enter  the  field ;  and  whatever  steps  it  may  take  to 
hold  its  own,  will  be  denounced  as  evidences  of  a  grasping  andtyranous 
spirit.  But  let  us  not  anticipate,  for  before  then  the  world  may  become 
wiser,  and  consequently  more  just. 

Costly  as  the  failure  to  link  together  the  great  continents  of 
Europe  and  America  has  proved,  the  company  does  not  appear  to  have 
lost  heart ;  and  certainly  it  is  encouraged  on  all  sides,  by  men  most 
conversant  with  this  novel  branch  of  engineering,  to  persevere. 
Whether  the  directors  are  satisfied  with  the  skill  displayed  by  their 
staff  has  not  been  disclosed,  but  as  respects  the  naval  and  electrical 
knowledge  ou  board,  it  is  pretty  evident  there  was  little  more  to 
desire.  When,  however,  the  recovery  of  the  severed  cable  was 
attempted,  it  does  not  appear  that  the  success  of  the  naval  men  in 
grappling  the  cable — a  work,  all  things  considered,  of  admirable  sea- 
manship— ^was  properly  followed  up.  We  are  inclined  to  the  opinion 
of  Mr.  P.  C.  Webb,  as  expressed  in  his  letter  to  the  Tinies^  August  21, 
that  ''  the  strain  which  eventually  broke  the  grapnel  ropes  was  in 
great  part  due  to  the  catenarian  strain,  caused  by  the  cable  not  being 
sufficiently  slack,*'  and  that  ^'  if  slack  ropes  had  been  laid,  attached  to 
the  moorings  of  buoys,  the  cable  could  have  been  raised  at  the  last 
buoy  with  no  greater  strain  than  that  required  to  lift  the  weight  of 
the  two  lengths  of  cable  hanging  vertically  to  the  bottom,  or,  in  fact, 
about  three  tons.''  This  opinion  is  to  some  extent  confirmed  by  Mr. 
Thompson,  C.E.,  in  a  letter  published  in  the  Time$^  on  the  26th  of 
August ;  and  a  subsequent  letter  of  Captain  J.  B.  Ward,  wherein  he 
suggests  the  use  of  a  cutting  grapnel,  also  implies  that  it  was  not 
merely  the  weight,  but  the  drag,  of  the  cable  that  the  grapnels  unsuc- 
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ceiwftillj  contended  againflt.  But  in  a  work  of  sneh  noreltj  as  the 
lecoverj  of  a  cable  sunk  at  a  depth  of  2000  fathoms  it  is  not  to  be 
sapposed  that  the  most  skilful  engineers  would  be  prepaied  for  all 
emergencies. 

The  opinion  is  now  eridentlj  inclining  to  the  abandonment  of  a 
metallic  covering  for  marine  telegraphic  cables,  and  to  reliance  solelj 
on  their  internal  strength.  We  shall  be  surprised  if  the  next  attempt 
to  connect  the  two  continents  electrically  does  not  include  the  use  of 
such  a  cable  as  was  laid  by  Messrs.  Newall  in  the  Black  Sea  daring 
the  Crimean  war.  The  cost  of  manufieuH^ure  will  not  be  a  tithe  of  that 
lately  coiled  so  hopefully  in  the  holds  of  the  "  &reat  Eastern "  and 
the  risks  of  laying  will  be  greatly  lessened.  Whatever  may  be  the 
result  of  the  next  experiment,  we  think  the  shareholders  in  the  Tele- 
graph Construction  and  Maintenance  Company  wiU  have  entitled 
themselves  to  the  thanks  of  the  country,  and  we  trust  that  their  public 
spirit  will  receive  due  acknowledgement. 


!to  BiCHABD  Beasd,  Jun.,  of  Olapham,  and  Walteb  Downing,  of 
Battersea,  for  improvements  in  the  manufacture  of  artificial  leather^ 
and  in  colouring,  dyeing^  or  finishing  the  same;  tchieh  latter  improve- 
menis  are  also  appUcabhi  to  the  colouring  or  dyeing  of  the  ordinary 
leather  cloth,— [Dated  24ith  August,  1864.] 

Ix  carrying  out  this  invention,  one  or  both  sides  of  a  fabric,  by  pre- 
ference an  open  linen  cloth,  are  first  coated  with  a  composition  of  oils 
and  resins  or  gums,  and  a  fleece  or  fleeces  of  cotton  or  other  fibre  are 
made  to  adhere  thereto  bv  means  of  pressing  rollers.  The  most  ready 
method  is  to  spread,  by  the  ordinary  steam-heated  spreading  machines, 
the  composition  on  one  or  both  sides  of  the  fabric,  and  to  pass  the  same 
through  steam-heated  rolls,  also  passing  through  the  rolls  tine  fleece 
or  flei^es  of  fibre  on  one  or  both  of  its  sides.  When  it  is  desired  that 
the  surface  of  the  fleece  when  on  the  fabric  should  be  left  clean,  and 
not  be  penetrated  too  much  by  the  composition,  the  rollers  must  only 
be  slightly  warm,  and  not  much  pressure  applied  by  them  to  combine 
the  material.  When  this  is  not  of  consequence,  a  more  complete  union 
and  a  better  result  will  of  course  be  obtained  by  pressing  firmly,  and 
allowing  the  composition  to  penetrate.  In  this  case  it  may  be  neces- 
sary to  keep  the  rollers  lubricated  with  ground  talc  (French  chalk)  or 
other  convenient  substance,  which  will  prevent  the  materiiUs  from 
adhering  to  them,  and  also  the  folds  from  sticking  together  as  they  are 
wound  off,  or  from  the  pressing  rollers.     The  &bnc  and  fibie-thus 
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i^ombined  should  then  be  hung  in  a  warm  temperature,  that  it  may 
completely  dry ;  thereby  the  oil  composition  becomes  perfectly  oxidizeq. 
It  will  then  be  insoluble  by  the  oil  compositions  usually  employed  in 
the  manufiicture  of  leather  cloth,  which  can  then  be  spread  over  the 
surface  in  successive  coats,  as  is  usual  in  the  manufacture  of  leather 
doth,  whereby  the  side  so  dressed  may  be  made  to  assume  the  appear- 
ance of  dull  or  japanned  leather,  as  may  be  desired.  In  some  cases, 
in  order  to  obtain  increased  thickness  of  fibre,  the  surface  is  again  covered 
with  the  same  adhesive  composition  as  at  first  adopted,  and  another 
fleece  is  attadied  thereto,  as  Defore.  Ground  leather  or  other  similar 
dost  is  sometimes  spread  on  one  side  of  the  fabric,  either  with  or 
without  the  fibre,  so  as  to  give  the  appearance  of  leather  on  the  back 
side  of  the  manufactured  material.  This  may  be  done  by  throwing  in 
the  ground  leather  or  other  dust,  either  in  addition  to  the  fibre  or  in 
place  thereof,  as  the  fabric  is  passing  into  the  rolls,  so  that  the  whole 
may  be  well  pressed  together ;  or  the  leather  or  other  dust  may  be 
applied  separately,  as  directed  for  additional  thickness  of  fleece.  Ajb 
little  composition  should  be  used  in  uniting  the  fabric  and  fibre  as  will 
firmly  bind  all  together,  so  that  the  manufactured  material  may  remain 
as  soft  as  possible ;  but  when  desirable  the  combined  material  may,  at 
any  stage  of  the  dressing  or  coating  with  the  ordinary  compositions 
used  in  making  leather  cloth,  be  dressed  with  the  oils  or  grease  em- 
ployed in  currying  leather,  which  will,  as  with  leather,  give  softness 
and  flexibility;  a  small  quantity  will  of  course  suffice.  When  the 
artificial  leather  is  to  be  japanned,  then  this  application  of  non-drying 
oil  or  grease  must  precede  the  japanning.  The  composition  for  uniting 
the  fabric  and  fleece  is  by  preference  made  by  a  mixture  of  boiled  oU 
or  boiled  oil  and  oil  scrapings  and  resins  or  gums,  so  prepared  that 
when  dried  or  solidifled  by  absorption  of  oxygen  the  combined  fabric 
and  fibre  and  composition  shall  not  become  hard  or  brittle,  but  whilst 
the  adhesiveness  and  cohesiveness  requisite  are  obtained,  the  flexibility 
of  dried  oil  is  maintained.  The  proportions  of  oil  and  resinous  matter 
may  vary  according  to  purposes  and  quality  of  material  required  to  be 
made  therewith,  and  the  kmds  of  oil  and  of  resinous  matter  may  vary 
in  themselves  and  in  proportion  one  to  the  other,  according  as  their 
relative  qualities  and  characteristic  natures  or  properties  vary ;  that  is 
to  Mj,  that  if  very  hard  resins  are  used,  then  a  greater  proportion  of 
non-drying  oil  may  be  desirable ;  also  if  a  larger  proportion  of  dried 
oil  scrapings  is  boiled  with  the  oil,  then  less  resinous  matter  may 
suffice.  The  following  has,  however,  been  found  a  good  combination : — 
56  lbs.  linseed  oil  and  66  lbs.  dried  scraping  of  ditto,  boiled  to  as  thick 
a  consistency  as  posmble ;  7  lbs.  common  rosin ;    21  lbs.  Burgundy 

5 itch ;  and  7  lbs.  commonest  india-rubber  (if  in  a  resinous  state  from 
eeomposition  it  will  still  avail).  The  whole  having  been  melted  to- 
gether, add  about  5  lbs.  cod  oil,  or  other  non-drying  oil ;  grind  the 
whole  in  convenient  steam-heated  mixing  rolls,  with  from  80  to  35  lbs. 
white  lead  (dry),  or  burnt  umber,  or  other  driers.  This  must  be 
spread  warm,  and  if  of  too  thick  a  consistency  may  be  thinned  with  some 
volatile  spirit,  such  as  mineral  naphtha. 

In  some  cases,  in  place  of  applying  the  oil  compositions  used  in  the 
manufacture  of  leather  cloth  to  the  mbric  coated  with  fibre  as  above 
described,  the  surface  coating  of  the  fibre  that  has  been  applied  to  the 
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fabric  is  djed,  aniline  djes  being  employed  by  preference.  The  aur&ce 
of  the  material  may  then  be  yarnished  with  a  suitable  yarnish.  In 
such  cases  the  sur&ce  of  fibre  must  be  kept  clean,  as  before  descaibed ; 
at  the  same  time  it  must  be  pressed  as  flat  as  possible.  This  surface 
is  then  coated  with  a  small  quantity  of  size  or  albumen,  and  the  same 
is  dyed  by  floating  over  it  the  desired  colour, — ^repeating  the  process, 
as  may  be  requisite,  to  get  a  good  sur£eice  colour,  and  pressing  between 
rollers  between  each  coat.  The  surface  may  then  be  yarnished  with 
any  suitable  elastic  varnish. 

The  dyes  from  aniline  and  its  homologues,  employed  for  colouring 
the  leather,  are  obtained  by  dissolving  the  crystals  or  the  aniline  dyes 
in  fusel  oil  that  has  been  rendered  anhydrous ;  to  render  fusel  oil 
anhydrous,  it  should  be  mixed  with  gum  arabic,  by  which  the  water 
will  be  absorbed ;  the  gum  arabic  will  settle  to  the  bottom  of  the  yessel 
containing  the  oil,  and  the  oil  may  then  be  drawn  oflT;  other  means 
may,  however,  be  employed  for  rendering  the  oil  anhydrous.  It  is 
preferred  to  dissolve  in  a  gallon  of  the  oil  half  an  ounce  of  roseine  or 
other  crystals,  but  this  will  vanr  according  to  the  shade  of  colour 
desired.  When  the  colour  has  been  dissolved  in  the  oil,  two  fluid 
ounces  of  sulphuret  of  carbon  and  one  ounce  of  ether  are  added.  In 
order  to  colour  leather  cloth  with  this  mixture,  the  sur&ce  of  the 
leather  cloth  is  floated  or  painted  over  with  it,  and  that  the  oily  com- 
positions of  which  the  surface  of  the  leather  cloth  is  composed  should 
have  pigments  mixed  with  them  of  somewhat  the  same  colour  as  the 
colour  with  which  it  is  to  be  subsequently  coated.  This  process  may 
be  repeated  to  get  deeper  and  ncher  eflfects  of  colour,  and  spirit 
vamish  may  or  may  nut  be  mixed  in  small  proportions  therewith  for 
ail  or  only  the  last  coat  of  dye.  The  coatings  of  dye  drv  at  ordinary 
temperatures.  In  order  to  produce  a  bronzed  effect  on  the  surface  of 
leather  cloth  by  the  use  of  aniline  dyes,  the  aniline  dyes  employed  are 
dissolved  in  spirit,  and  the  surface  of  the  leather  cloth  is  covered 
therewith.  For  this  purpose  four  ounces  of  roseine  or  other 
crystals  are  dissolved  in  one  gallon  of  pyroxilic  spirit,  and  foiu* 
ounces  of  acetic  or  sulphuric  ether  is  added  thereto.  After  coating 
the  surface  of  the  leather  cloth  with  this  solution,  it  is  subsequently 
coated  with  any  suitable  varnish. 

The  advantages  claimed  for  the  improvenfents  above  described  are, 
flrst, — an  artificial  leather  is  obtained  more  closely  resembling  leather 
by  reason  of  not  showing  the  threads  of  the  fabric  on  which  it  is  made, 
as  is  the  case  with  ordinary  leather  cloth ;  second, — that  from  the 
fabric  and  fibre  being  united  with  a  composition,  the  artificial  leather 
can  be  cut  with  a  raw  edge  without  tendency  to  ravel  out  as  in  an 
ordinary  woven  fabric  ;  third, — that  a  much  less  expensive  fabric  can 
be  employed  than  in  ordinary  leather  cloth,  at  the  same  time  that  the 
artificial  leather  or  leather  cloth  possesses  increased  strength ;  fourth, 
— that  by  the  dyeing  process  increased  richness  of  colour  is  attained 
at  a  less  expense  than  heretofore,  and  that  a  nearer  approach  to  the 
appearance  of  leather  is  gained,  together  with  greater  durability  than 
is  obtained  by  the  painted  and  varnished  surface  of  ordinary  leather 
cloth. 
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To  DxYiJ}  AxTGUSTE  BuRR,  of  Washington,  U.S. A,,  for  improvements 
in  lightning  arresters  for  protecting  electric  telegraph  apparatus, 
— being  a  communication. — [Dated  16th  January,  1864.  J 

These  improvements  relate  chiefly  to  the  employment  of  charcoal, 
powdered  glass,  powdered  sulphur,  powdered  amber,  or  their  equiva- 
lents, as  electric  conductors  for  separating  and  discharging  atmo- 
spheric electricity  from  the  wire  circuits  of  telegraphic  lines. 

In  Plate  V.,  fig.  1  is  a  plan  view  of  the  lightning  arrester,  and  fig.  2 
is  a  section  of  the  same,  a,  is  the  wooden  frame  of  the  arrester.  Solid 
pieces  of  charcoal  b,  are  placed  within  the  frame  a,  between  the  metallic 
plates  0,  c,  and  d,  as  clearly  shown  in  fig.  2.  The  upper  plates  c,  c, 
and  the  lower  plate  d,  are  screwed  down  at  their  edges  upon  the  frame 
A,  so  as  to  cover  its  central  spaces.  Ordinary  "  binding  posts  '*  or 
pillars  b,  b,  are  screwed  down  through  apertures  in  one  end  of  the 
plates  c,  c,  near  the  edges  thereof,  into  the  frame.  Similar  binding 
posts  b\b\  are  screwed  into  the  opposite  end  of  the  upper  surface  of 
the  frame  beyond  the  edges  of  the  plates  c,  c,  with  which,  however, 
they  are  connected  by  means  of  small  platinum  wires  secured  to  the 
one  and  the  other.  The  ends  of  the  wires  from  the  main  line  are 
secured  in  the  binding  posts  b,  b,  by  suitable  binding  screws,  and  the 
ends  of  the  wires  extending  to  the  recording  instruments  and  magnets 
are  held  in  the  same  manner  in  the  opposite  binding  posts  5\  5».  The 
connection  between  these  wires  is  formed,  and  the  main  "  line  circuit" 
of  the  telegraph  rendered  complete,  by  the  intermediate  brass  plates 
c,  c,  and  the  platina  wires  a,  a,  as  shown.  The  copper  plate  d,  which 
covers  the  lower  side  of  the  frame,  is  connected  directly  with  the  earth 
by  means  of  a  large  wire  or  chain.  The  charcoal  (or  other  equivalent 
material)  b,  placed  in  the  spaces  of  the  frame  between  the  upper 
plates  0,  c,  and  the  lower  plate  n,  forms  a  superior  conductor  of 
atmospheric  electricity  from  the  plates  c,  c,  to  the  plate  d,  from  which 
it  is  led  to  the  earth  by  the  large  ground  wire.  In  order  to  obtain 
symmetry  in  the  arrester  a  tongue  from  the  plate  n,  is  extended  and 
bent  up  over  the  end  of  the  frame ;  and  the  binding  post  e,  which  holds 
the  earth  wire,  is  screwed  into  the  top  of  the  frame  through  this 
portion  of  the  plate.  The  charcoal,  which  is  placed  between  the 
upper  and  lower  metallic  plates  c,  c,  and  n,  may  be  used  either 
pulverized  or  solid ;  if  used  solid,  the  grain  of  the  wood  should  bo 
placed  at  right  angles  to  the  plates,  and  in  this  case  fine  metallic  points 
may  with  advantage  be  fixed  in  the  charcoal,  so  that  their  ends  shall 
extend  up  so  as  almost  to  touch  tlie  upper  plate,  without,  however, 
coming  in  positive  contact  therewith.  Powdered  glass,  powdered 
sulphur,  powdered  amber,  or  other  substances  possesjjing  similar  con- 
ducting properties,  may  be  substituted  for  the  charcoal  b. 

The  arrester  may  be  made  to  receive  but  one  set  of  circuit  wires, 
and  but  one  cavity  for  the  immediate  charcoal  filling  between  the 
upper  circuit  plate  and  the  lower  discharging  plate. 

The  object  of  this  invention  is  to  protect  the  apparatus  upon  tele- 
graph lines  from  the  evil  efiects  of  an  excess  ot  atmospheric  elec- 
tricity upon  the  lines,  by  separating  and  discharging  this  electricity 
from  the  telegraph  wires  to  the  earth  without  interrupting  or  inter- 
fering with  the  current  of  voltaic  electricity  passing  over  the  same. 
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In  the  infitrutnent  above  described,  the  voltaic  current  from  the 
distant  stations,  arriving  in  the  direction  illustrated  by  the  arrows  in 
fig.  1,  will  pass  directly  on  across  the  braas  plate  c,  which  completes 
the  metallic  circuit  of  the  main  line,  and  so  through  the  platinum 
wire  o,  on  to  the  recording  instruments  and  magnet?^.  If,  however, 
a  current  of  atmospheric  electricity  following  the  wires  arrives  at 
the  plate  c,  the  small  size  of  the  platinum  wire  will  obstruct  it 
(although  allowing  free  passage  to  the  voltaic  current),  and  at  the 
same  time  the  charcoal  (or  its  equivalent,  as  described)  will  present 
a  most  excellent  conductor,  which  will  at  once  divert  and  lead  it  off 
through  the  lower  plate  n,  to  the  large  earth  wire,  which  will  carry- 
off  and  dissipate  it.  The  superior  conducting  power  of  the  charcoal 
will  thus  protect  the  small  arresting  wires  a,  a,  which  would  other- 
wise be  melted. 

The  patentee  claims,  "the  mode  of  separating  and  discharging 
atmospheric  electricity  from  the  wires  forming  telegraphic  circuits  by 
the  use  of  charcoal,  powdered  glass,  powdered  amber,  powder^ 
sulphur,  or  other  substances  having  similar  conducting  powers,  as 
described." 


To  AuousTE  Beetsch,  of  Paris,  for  improvements  in  li^hinin^  con- 
diicforSf  for  ^eventing  atmospheric  electricity  damaainff  electric  tele^ 
graph  instruments. — [Dated  15th  September,  1864.] 

This  invention  relates  to  means  of  preventing  atmospheric  electricity 
from  damaging  electric  telegraph  instruments.  The  lightning  conduc- 
tor is  composed  of  two  parallel  copper  plates  retained  at  a  distance 
apart,  and  insulated  from  one  anotner  by  four  small  posts  of  insulating 
material.  Each  plate  carries  about  300  sharp  points,  and  these  points 
are  carried  on  the  sides  of  the  plates  that  are  towards  each  other ;  the 
extremities  of  the  points  carried  by  the  opposite  plates  being  brought 
to  a  distance  of  about  -j^th  of  an  inch  from  each  other.  One  of  these 
plates  is  attached  to  the  side  of  a  cast-iron  box  or  case,  which  is  placed 
m  connection  with  the  earth  by  a  wire  or  band  of  copper ;  the  opposite 
plate  is  connected  by  a  stout  copper  wire  with  the  line  wire  of  the 
telegraph.  This  copper  wire,  where  it  passes  out  through  the  top  of 
the  case,  passes  through  a  tube  of  porcelain  fixed  in  a  water-tight 
manner  to  the  top  of  the  case,  and  the  exterior  of  the  top  of  the 
porcelain  tube  is  made  of  a  bell  shape,  similar  to  the  insulators  now 
used  for  supporting  the  line  wires  of  telegraphs;  the  copper  wire 
which  passes  up  to  the  line  wire  is  thus  insulated  from  the  box  or  case. 
In  Plate  VI.,  fig.  1  is  a  vertical  section  of  the  improved  lightning 
conductor,  a,  h,  are  the  two  metallic  plates,  separated  and  insulated 
one  from  the  other  by  posts  c,  d.  Each  plate  carries  about  300  sharp 
points,  by  preference  made  of  copper,  either  silvered  or  gilt.  The  ex- 
tremities of  the  points  carried  by  the  opposite  plates  are  brought  to  a 
distance  of  about  ^th  or  as  close  as  ^th  of  an  inch  apart  from  each  other. 
These  plates  are  enclosed  in  a  rectangular  box  E,  oi  cast  iron,  which  is 
cast  in  one  piece,  one  side  only  of  the  box  being  left  open.  This  aide 
is  afterwaros  closed  by  a  thick  sheet  of  glass,  through  which  the 
interior  of  the  apparatus  can  be  seen.    Tiie  plates  are  fixed  in  the 
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rectangular  cast-iron  box  by  one  of  the  plates  a,  which  is  furnished 
with  points,  being  closely  fixed  to  the  back  of  the  box  either  by  screws 
passing  through  from  the  exterior  or  otherwise.  The  cast-iron  case  £, 
IS  put  in  communication  with  the  earth  by  the  copper  wire  u,  and  the 
metal  plate  b,  is  put  in  connection  with  the  line  wire  of  the  telegraph 
by  the  metallic  rod  I,  m.  i,  k,  are  two  lugs  or  ears  on  the  exterior  of 
the  box,  which  permit  of  the  apparatus  being  securely  fixed  by  means 
of  screws,  or  other¥rise,  to  telegraph  posts,  to  walls,  to  the  entrance  of 
tunnels,  or  wherever  the  effects  of  condensation  and  quantity  of  static 
electricity  is  to  be  feared.  The  metallic  rod  Z,  passes  out  from  the  in- 
terior of  the  case  through  a  tube  of  porcelain  p,  fixed  by  a  suitable 
cement  in  a  water-tight  manner  to  the  interior  of  the  tube  n,  which 
screws  into  an  opening  in  the  top  of  the  case.  On  the  top  of  the 
porcelain  tube  p^  is  formed  an  inverted  cup  or  bell  r,  which  keeps  off 
rain  from  the  greater  portion  of  the  tube.  The  rod  l,  rises  above  the 
top  of  the  bell,  and  above  the  bell  it  has  formed  all  around  it  a  pro- 
jecting flange  o,  which  covers  the  top  of  the  opening  through  the 
tube  p.  This  flange  is  drawn  down  on  to  the  top  of  the  bell  by  a  small 
nut  screwing  on  to  the  lower  end  of  the  rod.  The  upper  end  of  the 
rod  /,  is  readily  connected  to  the  line  wire  by  means  of  a  copper  wire 
attached  to  the  end  of  the  rod  by  the  binding  screw  t. 

In  order  that  perfect  security  may  be  attained,  it  is  preferred,  on 
account  of  the  large  amount  of  static  electricity  which  has  sometimes 
to  be  placed  in  equilibrium  with  the  earth,  to  employ,  together  with 
the  apparatus  above  described,  an  apparatus  of  the  description  now 
commonly  used,  in  which  a  fine  wire  forms  as  the  conducting  wire 
between  the  line  wire  and  the  telegraph  instruments,  in  order  that  if 
there  be  any  discharge  of  static  electricity  through  this  wire,  the  wire 
may  be  burnt,  and  the  instruments  remain  uninjured.  This  second 
instrument  is  placed  on  the  interior  of  the  building  in  which  the 
telegraph  instruments  are  contained.  It  is,  however,  important  that 
this  class  of  apparatus  should  be  so  constructed  as  to  work  con- 
tinuously and  independently  of  the  will  of  the  operatives ;  to  which 
end  the  apparatus  is  arranged  in  such  manner  that  when  the  fine  wire 
which  connects  the  line  wire  with  the  instrument  is  burnt,  the  wire  is 
immediately  replaced  by  another  fine  wire.  Fig.  2  shows  a  side  view, 
and  ^g.  3  an  end  view,  of  an  apparatus  so  constructed.  The  apparatus 
is  composed  of  a  cylinder,  terminated  at  one  end  by  a  disc  a,  and  at 
the  other  by  a  disc  h ;  the  disc  a,  is  connected  with  the  earth,  and  the 
disc  6,  with  the  telegraph  instruments.  Around  the  disc  a,  are  placed 
a  number  of  spring  hooks  e^  p,  «,  /,  insulated  one  from  the  other,  and 
also  from  the  earth.  The  springs  r,  r',  r>',  r^^\  constantly  tend  to 
draw  the  hooks  towards  the  disc.  The  opposite  disc,  which  is  in  con- 
nection with  the  instruments,  is  also  provided  with  an  equal  number 
of  hooks,  and  is  connected  to  the  cylinder  in  such  manner  as  to  be 
iusulatod  from  it  at  the  point  t,  t,  for  dynamic  electricity.  Pine 
wires  /,  /*,  are  stretched  between  the  hooks  on  the  disc  a,  and  the 
hooks  on  the  disc  b.  Within  the  disc  a,  is  a  helical  spring  r,  (see 
figs.  3  and  4)  which  constantly  tends  to  rotate  the  cylinder.  The 
bobbin  is  supported  between  two  standards  o,  o,  by  an  axle,  which  at 
one  end  is  connected  with  the  earth,  and  at  the  other  with  the  tele- 
graph instruments  by  the  clips  /,  k.     Near  the  opposite  disc  is  another 
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clip  k\  in  which  is  held  the  extremity  of  the  line  wire,  and  which 
carries  a  contact  piece,  against  which  the  head  of  one  of  the  spring 
hooks  firmly  rests.  On  the  opposite  side  of  the  disc  is  a  third  dip  iH', 
communicating  with  the  earth  wire,  and  which  may  also  carry  a  con- 
tact piece.  This  contact  piece  is  not  required  if  the  cylinder  com- 
municates with  the  earth  by  the  contact  piece  k^,  and  by  the  foot  of 
the  standard  which  supports  the  axle  v,  of  the  cylinder.  In  tiie  first 
case  the  disc  carries  oii  its  edge  a  plate  of  copper,  which,  when  the 
last  of  the  fine  wires  has  been  burnt,  rests  on  this  contact  piece,  and 
instantaneously  establishes  the  communication  between  the  line  and 
the  earth.  The  cylinder  «,  is  formed  of  a  metallic  tube,  carrying 
points,  wliich  are  retained  at  a  very  short  distance  from  the  fine  wires. 
Atmospheric  electricity  has  therefore  always  an  easy  path  for  regain- 
ing its  equilibrium  with  the  earth,  and  it  will  thus  be  seen  that  the 
apparatus  is  constantly  in  action  as  a  discharger.  When  one  of  the 
threads  is  burnt,  the  hook  which  establishes  the  contact  between 
the  line  wire  and  the  instruments  is  withdrawn  by  its  spring  into  the 
disc  ;  the  cylinder  is  then  caused  rapidly  to  turn  by  the  spiral  spring  r, 
which  brings  the  next  hook  up  to  the  contact  piece,  which  thus  forma 
a  stop,  to  prevent  the  cylinder  from  turning  further.  The  communica- 
tion is  thus  re-established  by  the  new  tine  wire  placed  in  the  circuit. 
This  change  is  effected  in  the  sixtieth  of  a  second,  that  is  to  say,  in  so 
?hort  a  time  as  not  to  interrupt  the  working  of  the  telegraph.  When 
the  last  of  the  fine  threads  is  destroyed  the  communication  between 
the  line  wire  and  the  earth  is  instantaneously  made  direct  by  a  pro- 
jection from  the  disc,  which  takes  the  place  of  the  Inst  hook. 


To  William  Daxgebfield,  of  Chalford,  Oloucestershire,  for  an  im- 
proved mode  of  and  apparatus  for ^  bending  wood  for -the  handles  of 
walking  sticks,  umbrella  and  parasol  sticks,  and  other  purposes. — 
[Dated  6th  March,  1804.] 

This  invention  consists  principally  in  a  novel  mode  of  applying  heat  to 
the  wood  of  which  walking  sticks  are  made,  for  the  purpose  of  softening 
its  fibres,  and  then  bending  down  the  stick  and  securing  it  in  place  by 
means  of  a  clamp  and  a  flexible  piece  of  metal. 

In  Plate  Y.,  hg.  1  is  a  plan  view  of  the  apparatus ;  and  fig.  2  is  a 
detached  view,  in  vertical  section,  of  the  hollow  or  tubular  mandril 
around  which  the  sticks  are  bent,  and  showing  more  particularly  the 
manner  of  heating  the  same. 

In  carrying  out  the  invention,  the  ends  of  the  sticks  (which  are  to  be 
bent)  are  first  softened  by  placing  them  in  moist  sand,  which  may  be 
heated  if  required.  Afber  remaining  in  the  sand  for  a  suitable  time 
the  sticks  are  to  be  removed  to  the  bending  apparatus.  That  end  of 
the  stick  5,  which  is  to  be  bent  to  form  the  handle,  is  to  be  held 
securely  in  the  jaws  of  a  clamp  or  vice  «,  a,  and  the  extremity  of  the 
stick  6,  is  then  drawn  round  or  bent  over  a  tube  or  hollow  mandril  <?, 
provided  with  an  annular  half-round  recess.  The  diameter  of  this 
mandril  should  correspond  with  the  hook  or  curve  the  stick  is  intended 
to  receive,  and  the  groove  should  be  of  a  size  to  suit  the  diameter  of 
the  stick.     Inside  this  tube  or  hollow  mandril  a  gas  jet  or  burner  d,  is 
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introduced,  for  imparting  heat  to  the  tube  or  mandril,  which  heat  is 
traosmitted  to  the  stick  from  its  being  drawn  into  close  contact  there- 
with. The  stick  is  kept  in  this  position  by  means  of  a  band  of  steel 
^,  which  is  bent  over  the  stick  to  retain  it  in  a  bent  position.  This 
steel  band  is  held  in  the  vice  in  contact  with  the  stick  to  be  bent,  as 
shown  at  fig.  1,  and  it  is  fitted  at  one  end  with  a  handle  for  operating 
it,  and  at  the  other  with  a  stud  for  carrying  a  catch  or  hook  y,  which 
drops  over  the  handle  of  the  steel  band  when  the  same  is  lapped 
round  the  mandril,  and  thereby  retnins  it  together  with  the  bent  end  of 
the  stick  b,  in  the  curved  position.  Heat  may  be  applied  externally  to 
the  stick,  if  thought  desirable,  by  causing  a  jet  of  ignited  gas  to  play 
upon  the  steel  band  e. 

As  an  obvious  modification  of  the  above-described  apparatus,  a  hollow 
chamber  of  suitable  shape  may  be  used  as  the  "former  "  jmd  heated  by 
gas  as  described,  and  in  place  of  the  flexible  b«ind  e,  a  solid  piece  or 
block  of  metal  of  suitable  form  may  be  applied  to  the  outside  of  the 
curved  stick  and  hcattd  fiom  the  outsirle  in  any  convenient  manner. 
When  the  end  or  handle  of  the  stick  has  remained  sufficiently  long  in 
this  bent  position  to  receive  a  permanent  "  set,"  it  is  released  from  the 
apparatus,  and  the  operation  may  be  repeated. 

The  patentee  claims,  **  the  applitation  of  a  flame  of  gas  or  other  com- 
bustible fluid  or  liquid,  as  dej^cribed,  for  softening  the  fibres  of  the  wood 
while  being  bent,  in  combination  with  a  clamping  apparatus  for  securing 
the  wuod  iu  its  bent  form  until  the  fibres  are  set,  so  that  the  hook  may 
remain  permanent,  as  set  forth.'" 


To  "William  Thomas  Cueetham,  of  Asliton-under-Lj/ne^for  improve- 
menu  in  obtaining  hydraulic  motive  power. — [Dated  4th  June,  1861.] 

This  invention  consists  in  employing  a  wheel  with  vanes  thereon 
surrounded  by  an  annular  chamber  furnished  with  orifices  which 
direct  the  water  upon  the  vanes,  but  the  water  after  it  has  reached 
the  vanes  does  not,  as  in  the  case  of  an  ordinary  turbine,  pass  onward 
to  the  centre  or  outward  to  the  circumference  according  as  the  guide 
flc>ats  are  ^^Hithin  or  without  the  revolving  part,  but  returns  in  a  direc- 
tion nearly  parallel  to  that  in  which  it  was  delivered,  and  escapes 
between  the  annular  chamber  and  revolving  wheel. 

In  Plate  V,  fig.  1  represents  in  vertical  section  one  arrangement 
by  which  the  principle  of  the  invention  may  be  carried  into  eff'ect, 
and  fig.  2  is  a  plan  view,  one  half  thereof  being  in  section,  a,  is 
a  revolving  shaft  through  which  the  power  is  to  be  transmitted ; 
upon  this  IS  mounted  a  wheel  i,  the  circumference  of  which  is  grooved 
out,  as  seen  in  fig.  1.  The  annular  groove  thus  formed  is  provided 
with  partitions  c,  constituting  vanes,  but  these  partitions  are  not  in 
this  instance  radial  lines,  but  are  of  a  curved  form,  as  seen  in  ^g.  2, 
and  the  two  views  taken  together  show,  therefore,  that  a  series  of 
recesses  d,  are  formed  with  curved  sides  in  each  direction,  constituting 
cup-formed  chambers.  Around  the  wheel  b,  is  placed  a  water  chamber 
f  the  inward  circumference  of  which  has  an  annular  chamber  divided 
into  compartments  by  stationary  vanes  y,  similar  to  guide  floats  of 
ordinary  turbineS|  and  from  the  inward  ends  on  each  side  oi  these 
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guide  floats  the  water  chamber yj  recedes  at  an  angle,  as  seen  aty*,  in 
fig.  1.  The  water  from  the  source  of  supply  enters  by  a  pipe  A,  and 
fills  the  annular  chamber /*;  from  thence  it  passes  between  the  guide 
floats  y,  which  direct  it  to  the  circumference  of  the  wheel  b,  projecting 
it  upon  the  vanes  c,  formed  thereon.  Arriving  in  contact  with  these,  it 
drives  forward  the  wheel  i,  but  as  a  reactionary  force  takes  place,  it 
passes  along  the  doubly-inclined  sides  which  constitute  the  vanes  r, 
and  escapes  upward  and  downward  between  the  wheel  b,  and  annular 
casing  y^  as  seen  by  the  arrows  in  fig.  1, — ^the  tapered  form  of  the  inward 
circumference  of  the  chamber y^,  allowing  space  for  its  free  escape. 

The  above  description  explains  the  peculiar  feature  of  the  invention, 
but  it  is  capable  of  modifications,  as  shown  in  section  at  fig.  3.  The 
wheel  b,  constructed  as  before  described,  is  mounted  over  the  annular 
chamber/,  which  delivers  the  wat**r  to  the  cup-formed  vanes  c,  through 
the  medium  of  the  guide  floats  at  y ;  the  plan  view  of  this  arrangement 
would  show  the  floats  c,  and  guide  floats  y,  curved  precisely  as  in  figs. 
1  and  2.  In  fig.  4  the  revolving  wheel  b,  is  placed  on  the  outside  of 
the  stationary  annular  chamber  /,  and  guide  floats  y,  which  receive 
their  supply  of  water  from  a  pipe  h,  leading  into  a  chamber  k.  In  order 
to  regulate  the  quantity  of  water  which  t^hall  be  allowed  to  act  upon 
the  revolving  wheel,  and  therefore  to  govern  the  power,  the  spaces 
between  the  guide  floats  may  be  partially  closed  by  a  sliding  riug  as  is 
practised  in  turbines,  or  there  may  be  a  separate  slide  for  each  space 
or  for  any  series  of  such  spaces.  In  fig.  1  is  shown  the  application  of 
one  slide  at  Z,  capable  of  being  raised  or  lowered  at  pleasure. 

The  patentee  claims,  *'  the  use  of  a  revolving  wheel  fed  by  an  annular 
chamber  furnished  with  guide  floats,  the  former  being  so  formed  as  to 
return  the  water  somewhat  in  the  direction  in  which  it  was  delivered. 
Also  the  tapered  form  /*,  ot  the  chamber  which  delivers  the  water  to 
the  wheel,  whereby  the  said  water  is  enabled  to  escape  freely." 


To  John  Joseph  Parkes,  of  London-street,  Paddingtorij  for  improve- 
ments  in  the  application  of  gas  and  other  fluids  or  liquCds  for 
lighting  and  other  purposes,  and  in  apparatus  connected  therewith. — 
[Bated  18th  August,  1864.] 

This  invention  relates  to  a  means  of  applying  gas  on  railway  lines  in 
tunnels,  or  elsewhere,  in  order  to  aflbrd  light,  while  effecting  repairs 
to  the  permanent  way,  or  otherwise ;  this  has  hitherto  been  but  imper- 
fectly eflected  by  means  of  naphtha  or  other  oil  lamps,  which  are  sus- 
pended at  the  desired  point. 

The  apparatus  may  be  fitted  to  ordinary  gas  mains  or  to  main  pipes 
laid  for  the  purpose,  but  in  either  ca^e  is  only  intended  for  the  tempo- 
rary lighting  of  places,  such  as  on  lines  of  railway  for  their  repair  or 
other  purposes. 

In  Plate  Y.,  &g,  1  represents  a  section  of  a  stand  pipe  and  appa- 
ratus applied  to  a  gas  main  pipe,  according  to  this  invention.  A  wood 
block  is  shown  as  let  into  the  ground  to  protect  the  stand  pipe,  as  also 
the  clip  for  attaching  the  flexible  delivery  pipe ;  and  fig.  2  represents 
the  gas  nozzle  or  jet  detached,  with  hook  for  hanging  it  upon  a  pointed 
standard,  which  may  be  fixed  into  the  ground  in  the  position  the  gas  light 
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is  required,  a,  is  the  gas  main,  either  an  ordinary  main  or  one  laid  on, 
for  the  purposes  of  these  temporary  lights;  b,  a  T-piece  and  fixed 
stand  pipe  applied  thereto  at  iutervals ;  c,  a  valve  box  permanently 
fixed  on  the  piece  b,  in  which  is  disposed  a  valve  a,  fitting  down  on  a 
seat  b;  rf,  is  a  valve  stem  fitted  ia  a  left-hand  screw  thread  e,  inside  the 
box  c,  by  turning  which  it  is  raised  from  or  depressed  on  its  seat.  The 
stem  d,  is  continued  upwards  and  out  at  the  conical  top  of  the  valve 
box.  The  upper  part  of  this  valve  stem  is  hollow,  and  gas,  which 
passes  up  through  the  valve  a,  when  open,  enters  the  hollow  stem  by 
openings y^y*.  A  hole  y,  is  m:ide  in  the  side  of  the  stem  J,  near  the  top, 
which  permits  gas  to  escape  upwards,  when  the  valve  a,  is  open.  The 
hole  ^,  rising  above  the  conical  top  of  the  valve  box  c,  gas  passing  up 
through  the  valve  a,  when  slightly  open,  will  not  find  access  to  the 
hollow  of  the  valve  i,  by  reason  of  the  disc  plate  or  washer  A,  with  a 
leather  face  placed  on  the  lower  stem  of  the  valve  a,  and  pressed 
upwards  by  a  spring  Cy  which  keeps  it  against  the  opposing  face  f, 
formed  on  the  stem  d,  and  from  which  the  holes  f,  j,  enter.  When 
the  valve  stem  is  fully  raised,  the  plate  A,  comes  in  contact  with  a 
certain  piece  or  fiange  k,  which  stops  it,  and  the  face  i,  recedes,  leaving 
open  the  holenf,/.  Apertures  made  through  the  curtain  piece  k^  permit 
the  gas  to  enter  between  the  plate  A,  and  face  i;  gas  is  therefore  free  to 
enter  the  stem  J,  and  escape  at  the  hole  ff,  as  before  explained,  when 
the  valve  a,  is  fully  open.  The  valve  «,  is  faced  with  india-rubber,  e, 
is  a  socket  on  the  lower  end  of  the  upriglit  pipe  p,  forming  what  is 
termed  the  key ;  in  this  socket  is  a  diaphragm  or  internal  fiange  I,  with 
a  soft  packing  m,  of  india-rubber.  This  socket  screws  on  the  top  of 
the  valve  case  c,  with  a  right-hand  screw  thread,  and  the  packing  m, 
coming  against  the  conical  top  thereof  makes  a  gas-tight  junction 
therewith,  a  flat  side  is  formed  on  the  stem  d,  which  is  then  of  a  D  form, 
a  corresponding  part  is  formed  in  the  inside  socket  e,  which  therefore 
fits  on  and  turns  the  stem  d,  at  the  same  time  that  the  key  is  screwed  on 
its  right-hand  screw ;  the  screw  e,  which  has  a  left-hand  thread,  raises  the 
valve  at  the  same  time.  These  screws  are  so  arranged,  that  the  desired 
positions  of  the  parts  correspond  and  are  arrived  at,  when  the  key  is 
applied  or  remoVed ;  that  is  to  say,  when  screwed  on  the  valve  is  fully 
raised,  and  when  removed  it  is  closed  down  tight.  When  the  valve  a, 
is  opened  as  before  described,  gas  is  free  to  pass  from  the  main  a,  up 
the  pipe  p.  A  guard  piece  h,  is  fixed  to  the  valve  case  c,  down 
througti  which  the  socket  b,  is  inserted,  having  a  projection  passing 
down  a  recess,  with  a  stop  to  prevent  the  socket  b,  being  turned  the 
wrong  way  ;  a  stop  is  also  provided  for  contact  when  the  socket  e,  is 
fully  screwed  on  the  case  c.  The  pipe  p,  is  fitted  at  top  with  a  T-pieco 
having  fixed  on  each  end  a  nose  piece  p,  with  an  enlarged  end  and 
groove  around  it,  into  which  the  jaws  r,  r,  of  the  clip  k,  take  and  hold 
it  in  position.  Inside  the  piece  ^,  is  a  sliding  tube  t,  pushed  outwards 
by  a  spiral  spring  s ;  this  tends  to  press  a  valve  at  the  inner  end  of 
tube  tj  against  the  socket  u,  in  which  it  is  fitted.  There  is  a  lateral 
hole  Vf  near  the  back  end  of  the  tube  t,  and  when  it  is  pushed  inwards 
beyond  the  socket  u,  gas  will  be  free  to  enter  and  j^ass  out  through 
the  tube  t.  «^  is  a  wood  hand-hold  fixed  on  a  socket  piece  and  tube  Xy 
to  which  the  clip  ky  is  applied ;  the  nose  of  the  tube  x,  being  pressed 
against  the  end  of  the  tube  t,  and  held  up  thereto  by  the  clips  r,  r. 
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and  thereby  making  a  gas-tight  junction.  The  piece  /,  is  at  same 
time  thrust  back  sufficiently  to  open  the  hole  u,  and  put  the  spring  #, 
in  the  necessary  state  of  tension  to  give  the  pressure  required  for  the 
junction.  The  clip  k,  consists  simply  of  two  jaws,  with  a  thumb  lever 
pivotted  on  the  tube  jt,  at  the  point  y,  the  jaws  fit  in  the  groove/?,  and 
hold  the  parts  firmly  in  contact,  they  being  compressed  together  by  a 
strong  india-rubber  band  z,  or  other  suitable  spring.  A  pipe  l,  is 
fitted  on  the  opposite  end  of  tube  x,  and  apiece  of  flexible  india-rubber 
tube  M,  of  any  suitable  lengtli,  with  the  nozzle  or  jet  piece  p,  is  attached 
thereto,  and  the  opposite  end  is  furnished  with  a  hook^,  by  which  it 
may  be  hung  on  a  supporting  rod,  and  moved  from  place  to  place  as 
required  within  the  range  of  the  length  of  the  tube  m.  t,  is  the  hinged 
cover  to  the  wood  block,  enclosing  the  valve  box  c,  hinged  so  as  to 
close  by  its  own  gravity  on  withdrawing  the  key-piece  e,  after  turning 
the  gas  on  or  off ;  this  cover  is  bevilled  on  its  upper  surface  so  as  to 
present  a  smooth  surface,  t,  are  screws  to  steady  the  valve  box  c,  in 
the  block.  Water  and  other  fluid  mains  may  be  fitted  and  applied  in 
the  manner  described  Yrith  reference  to  gas  in  order  to  get  a  supply 
for  temporary  purposes,  the  same  apparatus  being  applicable  in  all 
cases. 

The  patentee  claims,  "the  temporary  application  of  g«8  for  lighting 
in  the  manner,  and  by  means  of  the  apparatus,  described.  Also  the 
application  of  such  apparatus  to  water  and  other  fluid  mains  or  pipes, 
as  and  for  the  purposes  described  " 


To  Gerik  Gabhiel  Boggio,  of  Paris,  for  a  new  or  improved  process 
for  extracting  the  oil  contained  in  the  flour  or  oleaginous  seedsy  for 
distilling,  rectifying,  and  evaporating  volatile  substances,  for  preparing 
volatile  oils  or  essences  and  extracts  for  dyeing  and  medical  purposes, 
for  desiccating  animal  and  vegetable  alimentary   substances,  plants, 

'  roots,  and  flowers,  and  for  ventilating. — [Dated  23rd  August,  1864.] 

This  invention  relates  to  divers  applications  of  the  vacuum  by  means 
of  a  pneumatic  machine,  for  extracting  volatile  oils  and  drying  alimen- 
taiy  substances. 

For  the  extraction  of  oils  the  inventor  reduces  to  a  coarse  powder, 
in  the  usual  way,  the  seeds  of  mustard,  linseed,  sweet  or  bitter  atmondin, 
and  other  oleaginous  seeds,  which  powder  he  places  in  an  air-tight 
chamber,  provided  with  a  tap  at  its  lower  part,  and  with  a  cover.  Ou 
this  powder  a  sufficient  quantity  of  purified  sulphuret  of  carbon  is 
poured,  to  carry  off*  all  the  oil  contained  by  the  seeds,  and  allowed  to 
stand  for  a  few  hours  ;  then,  on  opening  the  tap,  the  liquid  runs  into 
a  receiver  placed  below.  To  make  sure  of  the  entire  separation  of  the  oil, 
a  few  drops  of  sulphuret  are  run  through  the  apparatus  on  to  a  piece  of 
paper :  if  no  grease  spot  is  formed,  the  result  is  attained ;  but  when  the 
contrary  is  the  case  sulphuret  is  ^ded  until  the  separation  is  complete. 
The  tap  is  then  shut,  and  the  apparatus  containing  the  powder  is 
brought  into  communication  with  tne  suction  valve  of  a  pump  chamber, 
with  suction  and  forcing  valves,  worked  in  the  ormnary  way;  a 
vacuum  being  now  formed  vapourises  the  sulphuret  of  carbon,  which  is 
received  in  a  state  of  vapour  in  the  pump  chamber,  and  driven  from 
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thence  into  a  serpe&tme,  or  other  condensing  apparatus,  when  it  is 
received  in  a  condensed  state  below  the  surface  of  water  (which 
prevents  all  emanations)  in  an  ordinary  receiver ;  thus  all  the  sulphuret 
remaining  in  the  powder  is  removed.  By  employing  two  pump  cham- 
bers or  two  bellowS)  the  forms  and  siees  of  which  may  vary,  a  continued 
operation  is  obtained. 

The  same  process  is  employed  for  separating  the  sulphuret  from  the 
oil  by  placing  in  communication  with  the  exhausting  valve  of  an  air 
pump  the  receiver  in  which  the  oily  mixture  is  contained,  when  the  oil 
only  remains  in  the  receiver.  By  this  process  the  patentee  obtains 
flours,  which,  far  from  losing  any  of  their  properties,  acquire  new  ones  ; 
thus  their  quality  is  increased  in  proportion  to  the  oil  and  water 
eliminated  (about  40  per  cent.).  They  also  acquire  by  this  process  an 
unlimited  degree  of  preservation  at  all  temperatures ;  consequently  the 
flours  of  mustard  and  linseed,  amongst  others,  would  bear  sea  voyages 
in  all  climates. 

The  patentee  also  employs  distillation  by  steam  or  hot  water  around 
the  receivers,  for  separating  the  sulphuret  from  the  oil,  but  prefers  the 
pneumatic  process,  as  being  more  advantageous  in  all  respects.  The 
oils  thus  obtained  may  be  applied  to  their  ordinary  uses. 

With  the  mustard  flour  deprived  of  oil,  blisters  are  prepared  as 
follows :  —  Upon  paper  or  tissue  of  anv  kind  a  sufficiently  thick 
coating  of  the  powder  is  fixed  by  means  oi  a  weak  aqueous  solution  of 
glue  or  gum,  which  is  dried  quickly  either  by  artificial  heat  or  in  a  box 
or  case  hermetically  closed,  from  which  the  air  is  exhausted. 

Bv  sifting  and  aromatising,  mustard  flour  for  all  tastes  and  linseed 
meal  are  obtained,  which  may  advantageously  replace  the  flours  or 
meals  known  as  almond  pastes,  for  toilet  purposes,  because  this  flour 
contains  mucilagin6u3  and  softening  properties  in  a  much  larger  pro- 
portion than  the  almond  pastes ;  and  besides,  the  prepared  flours  or 
meals  never  become  rancid. 

In  distilling  and  rectifying  sulphuret  of  carbon,  benzine,  petroleum, 
alcohol,  ethers,  aromatic  waters  or  vinegars,  acetic  acid,  and  similar 
substances,  these  substances  are  placed  in  receivers,  which,  according 
to  circumstances,  are  made  of  brass,  cast  iron,  pewter,  wrought  iron, 
glass,  porcelain,  glazed  ware,  enamelled  cast  iron,  wood,  or  other  suit- 
able substance  or  substances.  The  receivers  being  placed  in  communi- 
oation  with  the  suction  valves,  exhaustion  is  produced  above.  The 
recipient  which  receives  the  condensed  vapours  may  be  so  graduated  as 
to  show  the  quantity  distilled. 

In  preparing  and  rectifying  volatile  oils  or  essences,  the  flowers  or 
other  matters  containing  the  aromatic  volatile  oils  are  placed  in  glass, 
china,  or  enamelled  receivers,  and,  if  necessary,  alcohol,  ether,  sulphuret, 
or  water  is  added.  The  patentee  then  proceeds  in  the  maimer  above 
described.  The  oil  is  collected  in  a  florentine  receiver.  Oils  or  essences 
are  rectified  in  the  same  way. 

For  the  extraction  of  sulphuret  from  scoured  wools,  the  wool  is 
placed  in  boxes  or  chambers  provided  with  openings  in  their  lower 
parts.  These  openings  communicate  ^vith  the  suction  valves  of  pumps, 
and  the  v^ours  are  condensed  and  collected  as  above. 

Simple  Bvaporation, — For  this  purpose  the  patentee  employs  pumps, 
the  capacity  of  which  varies  according  to  circumstances.   This  capacity 
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may  be  as  great  as  1000  quarts  or  more  for  each  of  them,  only  the 
vapours  are  thrown  out ;  thus  colouring  extracts  for  dyeing  are  pre- 
pared. In  the  same  way  medicinal  extracts  are  obtained.  The  same 
process  is  used  for  drying  threads  and  tissues  after  washing,  with  this 
difference,  that  they  are  placed  in  large  boxes  or  rooms,  to  whidli  the 
air  may  enter  at  will. 

Deiiccation  of  Meat  or  Vegetables. — In  order  to  keep  meat  and  vege- 
tables in  a  fresh  state,  they  are  placed  in  closed  boxes,  and  operated  upon 
as  above. 

Ventilation, — In  order  to  ventilate  places  in  which  the  air  penetrates 
with  difficulty,  such  as  cellars,  holds  of  vessels,  and  similar  places,  the 

Satentee,  b;^  means  of  the  suction  valves  of  pum^s  or  beUows,  intro- 
uces  air,  either  in  large  volumes  or  divided,  and  in  this  case  the  dis- 
engiguig  tubes  serve  for  carrying  off  the  foul  air. 

The  claims  are,  '^  Eirst, — preparing  powders,  flours,  or  meals  deprived 
of  oil  by  means  of  eulphuret  of  carbon.  Second, — extractinjg^  their 
oils  by  the  vacuum  or  by  distillation.  And,  Thirdly, — ^applying  the 
vacuum  to  distilling,  evaporating,  desiccating,  and  ventilating." 


2b  Aktoine  Masie  Joseph  Count  de  Molik,   of  Parie^  for  an 
improved  electro-magnetic  engine, — [Dated  2nd  September,  186^.] 

This  invention  consists,  first,  in  the  particular  position  in  which  the 
electro-magnets  of  an  electro-magnetic  engine  are  situated  in  respect 
to  each  other,  and  to  their  respective  armatures,  whereby  constantly 
but  a  comparatively  very  small  space  is  left  between  the  armatures 
and  their  respective  electro-magnets  before  these  latter  become  mag- 
netized ;  second,  in  the  particnmr  wave-like  rolling  motion  imparted 
to  the  parts  carrying  the  armatures,  which  motion  resembles  the 
rolling  of  a  top  on  the  floor  towards  the  end  of  its  revolving  motion. 

In  Plate  Y.,  fi^.  1  is  a  side  elevation  of  the  improved  dectro-mag- 
netic  engine ;  and  fig.  2  is  a  plan  view  of  the  same  taken  over  the 
rings  which  carry  the  armatures,  and  with  the  frame  of  the  machine 
removed ;  z,  is  a  strong  frame,  on  the  bed-plate  of  which  are  securely 
fixed  concentrically,  and  at  equal  distances  apart,  a  series  of  electro- 
magnets A>,  to  A^  of  equal  size  and  strength.  The  machine  is  repre- 
sented with  eight  of  these  electro-magnets,  but  any  other  number 
exceeding  three  might  suit  the  purpose,  though  it  is  preferable  there 
should  be  at  the  least  eight  of  them.  In  the  centre  of  the  bed-plate  i, 
is  fixed  a  small  standard  h,  on  the  top  of  which  rests,  and  is  allowed  to 
revolve,  a  steel  cone  i,  forming  the  lower  end  of  an  arbor  K,  fixed  in 
the  centre  of  two  rings  i',  and  i^,  of  brass ;  the  inner  ring  i*,  being 
provided  with  arms  y,  and  a  central  boss  />,  whilst  the  armatures  e>, 
to  B^,  fixed  against  the  lower  surface  of  tne  rings  iS  and  i<,  connect 
these  latter  together.  The  top  m,  of  the  arbor  h,  revolves  in  the 
hollow  part  of  a  small  crank  arm  m',  so  as  to  form  a  ball-and-socket 
joint.  The  crank  h^,  is  fixed  to  the  lower  end  of  a  verticid  shaft  k, 
revolving  in  bearings  provided  in  the  cross-bars  K>,  and  v*,  of  the 
frame  z,  whilst  at  the  top  the  shaft  ir,  is  {)rovided  with  a  fly-wheel  H*, 
and  with  fiist-and-loose  pulleys  for  transmitting  the  revolving  motion 
of  the  shaft  ir,  to  any  parts  to  be  driven  by  the  machine. 
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From  what  has  been  described,  it  will  be  readily  understood  that  as 
each  of  the  armatures  b^  to  b^,  is  situated  exactly  abo?e  its  respective 
electro-magnets  a\  to  jl^,  if  each  of  the  armatures  be  attracted  iti  its 
turn  by  its  respective  electro-magnet,  each  armature  will,  in  its  turn, 
be  carried  in  contact  with  its  respective  electro-magnet,  and  conse- 
quently a  wave-like  rolling  motion  will  be  imparted  to  the  rings  i^ 
and  I*. 

Various  devices  might  be  resorted  to  for  causing  in  turn  each  of 
the  electro-magnets  to  be  attracted  by  its  respective  armature,  either 
merely  by  the  agency  of  the  electro-magnetic  force  or  by  the  interven- 
tion also  of  the  ny-wheel  n'. 

GRie  following  arrangement,  for  instance,  might  be  adopted : — p,  is 
a  wooden  board  fixed  in  the  frame  z,  through  a  hole  in  the  centre  of 
which  board  passes  the  iron  arbor  17,  by  means  of  a  rin^  n,  of  ivory, 
bone,  or  other  suitable  isolating  material.  The  arbor  k,  is  ke^t  isolated 
from  a  boss  n^  of  brass,  provided  round  the  ring  n, — both  ring  n,  and 
boss  n*,  being  securely  fixed  to  the  arbor  k,  by  a  screw  p ;  whilst  on 
the  boss  n',  is  fixed  one  end  of  a  steel  spring  b,  the  free  end  of  which, 
during  the  revolution  of  the  arbor  n,  presses  on  the  top  of  a  series  of 
brass  plates  a\  to  {fi,  fixed  on  the  board  p,  in  a  concentric  manner 
round  the  arbor  y,  and  at  equal  distances  apart.  The  length  of  the 
spring  B,  is  such  as  always  to  press  simultaneously  on  two  succeeding 
plates,  each  of  which  latter  is  connected,  b^  means  of  a  conducting 
wire,  to  the  wire  of  the  outer  bobbin  a%  of  its  corresponding  electro- 
magnet, viz.,  the  plate  a',  to  the  electro-magnet  a},  the  plate  a<,  to  the 
electro-magnet  a*,  and  so  on.  On  the  other  hand,  a  spring  q,  of  steel 
or  other  suitable  elastic  metal,  is  fixed  with  one  end  to  the  board  p, 
whilst  its  other  or  free  end  presses  against  the  boss  n'.  The  fixed  end 
of  this  spring  is  connected,  by  a  wire  w,  to  one  of  the  poles  of  an 
electric  oattery,  the  other  pole  of  which  is  connected,  by  a  wire  i*S  to 
a  spring  or  conductor  «>*,  to  which  are  connected  all  the  wires  6^,  to 
6^,  of  the  bobbins  A^  of  the  electro-magnets.  The  spring  b,  must  be 
of  such  length,  and  curved  in  such  manner,  that  at  the  very  moment  its 
free  end  leaves  one  of  the  plates,  <^,  for  instance,  the  position  of  the 
rings  I,  and  i^,  will  be  such  that  the  armature  b*,  is  in  close  contact 
with  its  electro-magnet  a^. 

The  mode  of  working  the  engine  is  as  follows: — Supposing  the 
armature  b^,  to  be  in  close  contact  with  its  corresponding  electro- 
magnet A^,  viz.,  actually  pressing  on  the  top  of  this  latter,  the  position 
of  the  spring  being  such  that  this  electro-magnet  is  already  demag- 
netized, viz.,  the  electric  current  broken,  the  armature  b^,  beginning  at 
this  moment  to  be  attracted  by  its  electro-magnet  a^,  whilst  the  arma- 
ture b7,  will  come  in  close  contact  with  its  electro-magnet  a?,  the 
spring  b,  wUl  have  left  the  plate  a?,  and  advanced  towards  the  plate  o^, 
continuing  during  this  time  to  press  against  the  plate  a^ ;  the  arma* 
ture  B^,  will  now  have  been  attracted  and  carried  in  close  contact  with 
its  electro-magnet  xf,  and  this  latter  at  the  same  time  will  become 
demagnetized  by  the  breaking  of  its  electric  circuit ;  consequently  each 
of  the  armatures  will  in  the  same  manner,  each  in  its  turn,  be  carried 
down  and  brought  in  close  contact  with  its  respective  electro-magnet, 
and  thereby  the  above-described  wave-like  revolving  motion  will  be 
imparted  to  the  rings  iS  and  i^  and  by  means  of  the  arbor  m,  a  revolv- 


Digitized  by 


Google 


148  KSWTOir^S  LOlTDOlff  JOXmlTAL  09  AST8.  [^ 

mg  motion  transmitted  to  the  arbor  v,  and,  further,  to  any  machinerj 
to  be  dri?en  by  the  engine. 

The  patentee  claime,  "the  general  arrangement,  combination  of 
parts,  and  mode  of  working,  of  his  eleciro-motiTe  engine,  substantial! j 
as  described." 


lb  Edwabd  Eiooe  Llotd  and  Samtiel  LLOxn,  of  Birmingham,  for 
an  improved  method  of  securing  tubes  in  tube  sheets, — being  a  com- 
munication.— [Dated  5th  September,  1864.] 

This  inyention  consists  in  the  employment  of  a  ferrule  having  a  concave 
outer  surface  or  periphery  of  a  slight  taper  form,  and  of  such  diameter 
that  it  may  be  driven  into  the  end  of  the  tube  in  such  manner  as  to 
expand  it,  and  to  cause  the  end  of  the  tube  to  close  around  the  hole  in 
the  tube  sheet,  and  thus  form  a  tight  and  permanent  connexion  of  the 
tube  to  the  tube  sheet,  while  admitting  of  the  tube  being  of  equal 
diameter  throughout. 

In  Plate  Y.,  fig.  1  is  a  longitudinal  central  section  of  a  portion  of 
a  boiler  flue,  having  one  end  secured  in  the  tube  sheet  or  plate  accord- 
ing to  this  invention.  Fig.  2  is  a  longitudinal  central  section  of  a 
flue  and  ferrule,  the  latter  not  being  driven  in  the  former ;  fig.  3  the 
same  as  fig.  2,  with  the  ferrule  driven  in  the  flue,  a,  represents  a 
portion  of  a  tube  sheet  or  plate  of  a  steam  boiler,  and  a,  is  the  circular 
hole  in  the  sheet,  which  receives  the  end  of  the  flue  b.  The  e^^  of 
the  hole  0,  is  made  convex,  and  it  is  rather  larger  in  diameter  than  the 
flue  B,  to  admit  of  the  latter  beins;  expandeid  within  it.  c,  is  the 
ferrule,  the  exterior  of  which  is  slightly  taper  from  its  outer  edge  to 
the  point  a\  and  is  grooved  circumferentially,  as  shown  at  6,  between 
the  said  parts,  so  as  to  form  a  concave  surface.  The  inner  part  c,  of 
the  fcrnue  is  bevilled  or  tapered  quickly  from  the  edge  of  the  groove 
5,  to  the  end  of  the  ferrule.  The  external  diameter  of  the  ferrule  at 
the  inner  edge  of  the  groove  6,  at  the  point  a^,  is  equal  in  diameter  to 
the  interior  of  the  flue  b,  as  shown  clearly  in  fig.  2. 

The  operation  of  securing  the  flue  in  the  tube  sheet  or  plate  is  as 
follows: — The  end  of  the  flue  b,  is  inserted  in  the  hole  a,  in  the  tube 
sheet  or  plate,  and  so  adjusted  as  to  extend  a  trifle  beyond  it.  The 
ferrule  c,  is  then  inserted  in  the  end  of  the  flue  b,  a  mandril  n,  placed 
against  its  outer  edge,  as  shown  in  dots  in  fig.  2,  and  the  ferrule 
driven  in  the  fluC)  so  that  the  ends  of  the  fine  and  ferrule  will  be  flush 
with  each  other,  as  shown  in  fig.  8.  The  ferrule  c,  in  being  driven 
into  the  flue,  slightly  expands  its  end,  and  a  taper  mandril  £,  is  then 
inserted  in  the  ferrule  and  driven  through  it,  so  as  to  expand  the 
ferrule  and  also  the  end  of  the  flue  until  the  exterior  of  the  latter  is 
closed  tightly  all  around  the  edge  of  the  hole  a,  in  the  tube  sheet  or 
plate  A,  and  nt  both  sides  of  it,  as  shown  in  fig.  1.  This  expanding  of 
the  ferrule  also  causes  its  interior  to  be  equal  in  diameter  to  the 
interior  of  the  flue  b,  as  shown,  and  consequently  a  flue  of  equal 
diameter  internally  is  obtained  throughout,  and  also  a  smooth  un- 
broken surface  with  a  tight  and  permanent  connection  of  the  flue  and 
tube  sheet  or  plate  is  obtained. 

The  patentees  claim,  ^'  securing  the  flues  b,  of  boilers  in  the  tube 
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sheets  or  plates  a,  by  means  of  ferrules  c,  grooved  at  their  exterior, 
tapered  and  driven  in  the  ends  of  the  flues,  so  as  to  cause  the  ends  of 
the  same  to  close  around  hoth  edges  of  the  holes  a,  in  the  tube  sheets 
or  plates,  and  admit  of  the  flue  being  of  equal  diameter  throughout." 


To  Edwabd  Eioge  Liotd  and  Samitel  Lloyd,  of  Birmingham,  for  an 
improved  method  of  expanding  tubes  in  tube  sheets, — being  a  communi- 
cation.— [Dated  6th  September,  1864.] 

This  invention  consists  in  the  employment  of  hydraulic  pressure  for 
the  purpose  of  forcing  into  the  ends  of  tubes  which  are  inserted  into 
the  tube  sheets  of  boilers,  ferrules,  by  which  the  ends  of  such  tubes 
are  expanded  and  made  to  close  round  the  apertures  in  the  tube 
sheets. 

In  Plate  V.,  flg.  4  is  a  section  of  the  improved  apparatus  for  ex- 
panding boiler  tubes,  a,  is  a  portion  of  a  small  or  portable  hydraulic 
hand  press,  having  on  the  projecting  stem  a^,  of  the  main  piston  an 
oblong  or  T-head  a^  ;  *,  is  a  portion  of  the  tube  sheet  of  a  boiler,  and 
c,  one  of  the  tubes  or  flues  as  secured  therein  ;  d,  the  grooved  ferrule ; 
E,  an  adjustable  hollow  conical  frustrum  ;  and  p,  an  adjustable  clamp, 
represented  as  abutting  both  against  the  fei  inilc  n,  and  the  main 
cylinder  head  of  the  press  a.  The  main  cylinder  of  the  press  a,  may 
be  made  about  eight  or  ten  inches  long,  and  three  inches  diameter, 
more  or  less,  and  the  whole  press  constructed  so  as  to  be  easily 
operated  by  the  hand  lever  in  the  usual  manner,  but  with  a  head  a«, 
on  the  main  stem  a^;  and  so  also  that  after  the  stem  has  been  pushed 
out  to  its  full  extent,  it  can  be  retracted  by  the  positive  power  of  the 
press.  The  head  a^,  is  oval  or  oblong  in  its  transverse  position  on  the 
stem,  and  the  hole  in  the  conical  frustrum  e,  is  of  the  same  form, 
though  a  little  lareer  in  its  transverse  direction,  so  that  the  head  and 
Btem  may  be  easily  passed  through  the  frustrum,  and  then  turned  a 
quarter  round  therein,  to  bring  the  larger  diameter  of  the  head  across 
the  oval  hole  in  the  frustrum,  and  thus  prevent  the  withdrawal  of  the 
f?tem  in  a  longitudinal  direction  when  the  whole  apparatus  is  in  opera- 
tion. The  frustrum  E,  is  about  three  inches  long,  and  its  larger 
diameter  at  least  equal  to  the  inner  diameter  of  the  tube  or  flue  c, 
whilst  its  smaller  diameter  is  a  little  less  than  the  inner  diameter  of  the 
ferrule  n,  before  it  has  been  stretched  in  its  application,  as  represented. 
The  clamp  r,  consist*  of  a  pair  of  springy  steel  arms  /*,/',  projecting 
from  a  boss/^,  through  a  hole  in  which  the  stem  a*,  of  the  press  may 
1^1  ido.  The  arms  /*,  /*,  are  cuned  in  their  transverse  section  at  their 
ends,  and  also  made  so  that  whilst  they  will  fit  over  the  smaller  end  of 
the  frustrum  e,  in  their  normal  state,  they  will  also  yield  apart  suffi- 
ciently for  the  reception  of  the  larger  end  of  the  same,  as  the  frustrum 
is  gradually  drawij  between  them  in  the  operation  of  expanding  the 
ferrule  n.  The  ferrule  n,  has  a  curved  groove  rf',  around  m  its  outer 
side,  and  its  greatest  exterior  diameter  is  such  as  will  just  permit  it  to 
be  easily  slipped  into  the  open  end  of  the  tube  or  flue  c,  before  the 
latter  is  expanded,  and  the  hole  through  the  boiler  sheet  b,  for  re- 
ceiving the  end  of  the  tube  exceeds  the  said  exterior  diameter  of 
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the  latter  bj  a  little  less  than  twice  the  thickneBs  of  the  ahell  of  tiie 
ferrule  at  its  groove  d^,  bo  that  after  the  flue  has  been  secured  in  the 
sheet  B,  the  inner  surfaces  of  the  ferrule  d,  and  flue  will  be  eren,  or  of 
equal  diameters. 

Fig.  5  is  a  section  of  a  modification  of  the  above,  in  which  the  clamp 
or  dog  T,  is  of  somewhat  different  construction  to  that  shown  in  flf.  ^ 
and  consists  of  a  number  of  steel  strips  or  arms  pinned  or  hinged  to 
the  boss  f^,  and  opening  or  contracting  in  the  manner  of  claws.  These 
may  be  kept  in  position  hj  a  collar  slipped  over  them,  or  bj  binding 
with  wire,  and  beinff  jointed  to  the  boss  /*,  they  are  thus  adjustable 
to  various  sizes  of  ferrules. 

The  operation  of  the  machine  is  as  follows : — The  flue  c,  havii^ 
been  inserted  in  its  appropriate  hole  in  the  sheet  b,  and  the  atem  a^ 
of  the  press  ▲,  having  been  pushed  out  to  its  full  extent,  with  the 
clamp  F,  applied  thereto,  the  xerrule  n,  is  slipped  upon  the  smaller  end 
of  the  frustrum  s ;  and  the  latter  then  slipped  over  the  head  a^  of  the 
stem  a\  entering  the  stem  at  the  smaller  end  of  the  frustrum,  until 
the  head  has  passed  entirely  through  it,  when  the  frustrum  is  then 
turned  a  quarter  round  thereon,  and  the  stem  thus  consequently 
secured  against  being  withdrawn  by  a  longitudinal  motion.  The  parts 
being  thus  connected  together,  are  lifted  up,  and  the  frustrum  and 
ferrule  inserted  into  the  tube  c,  until  the  thicker  end  of  the  ferrule  is 
brought  flush  with  the  end  of  the  tube  c,  when  the  press  is  operated 
by  means  of  its  appropriate  hand  lever;  one  end  of  the  damp  f, 
abuts  against  the  end  of  the  ferrule  n,  whilst  its  other  end  abuts 
against  the  main  cylinder  head  until  the  frustrum  has  been  drawn 
entirely  through  the  said  ferrule,  and  thus  the  latter,  together  with 
the  end  of  the  tube  c,  is  expanded  as  desired,  and  as  represented  in  fig,  1. 
Or,  by  another  process,  the  ferrule  may  be  inserted  into  the  tube  by  a 
separate  mandril  and  a  few  strokes  of  a  hammer,  before  applying  the 
hydraulic  jack,  which  can  be  attached  to  the  frustrum  previously 
inserted  in  the  tube  after  the  ferrule  is  thus  driven  into  its  place,  and 
the  frustrum  then  drawn  through  the  ferrule,  in  the  manner  described. 
The  grooved  ferrule  n,  produces  the  best  fastening  known  for  the  pur- 
pose of  securing  the  ends  of  the  flues  of  tubmar  boilers,  but  the 
difficulties  hitherto  attending  their  expansion  in  j^lace  has  prevented 
their  general  use ;  a  screw  and  nut,  with  an  operating  lever  necessarily 
five  or  six  feet  long,  being  the  only  means  found  sufficient  for  the 
purpose,  and  consequently  the  ferrules  could  not,  for  want  of  sufficient 
room  in  the  fire  chamber,  be  expanded  in  any  of  the  tubes  or  flues 
which  were  not  opposite  to  the  fire-door  opening,  to  say  nothing  of  the 
constant  liability  of  the  screw  thread  to  be  stripped  in  the  operation. 
The  improved  mode  obviates  these  difficulties  entirely,  because  the 
small  hydraulic  press  can  be  readily  introduced,  handled,  and  operated 
as  shown,  entirely  within  the  fire  chamber  of  a  locomotive  or  other 
tubular  boiler,  and  the  pressure  required  to  expand  the  ferrules  is  sup- 
plied by  the  aid  of  a  small  amount  of  hand  power.  The  clamp  f,  may 
be  made  in  the  form  of  a  hollow  cylinder,  divided  longitudinally  into 
three  or  four  parts,  so  as  to  permit  it  to  expand  with  the  ferrule  as  the 
frustrum  is  drawn  forward ;  out  it  is  believed  the  form  first  described 
is  more  simple  and  inexpensive  of  construction  and  ouite  as  effective. 

The  patentees  claim,  **  the  employment  of  an  hydraulic  press  pro« 
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yided  with  a  head  a^»  on  its  projecting  main  stem  a^,  in  combination 

with  the  firastrum  of  a  cone  e,  and  a  suitable  damp  i*,  arranged  to 
operate  together,  substantially  as  set  forth." 


To  Peteb  "William  Bablow,  of  JBlackheath,  fir  improvemewta  in  con- 
strueiing  and  iDorking  railways,  and  in  conitmeting  railway  tunnels. — 
[Dated  9th  September,  1864.] 

The  object  of  the  first  part  of  this  inyention  is  to  economize  the  cost 
of  power  employed  on  railways  where  there  are  numerous  stations, 
and  consequently  stoj^pages  of  trains  at  short  interTals.  To  effect 
this,  stationary  power  is  employed  at  each  station,  arranged  to  start 
each  train,  and  to  continue  propelling  each  train  till  it  is  brought  up 
to,  or  has  attained,  such  a  speed  or  momentum  as  will  enable  it  (with- 
out continuing  the  effort  or  the  local  power  on  the  train)  to  pursue 
its  course  tin  it  arriyes  at  the  next  station  where  it  is  to  stop. 
Althougjh  it  is  not  essential,  it  is  preferred  to  combine  with  such  local 
application  of  power  the^sonstructing  of  the  parts  of  railways  between 
stations  in  such  manner  that  there  shall  be  an  incline  ascending  each 
way  to  each  station,  so  that  the  breaks  are  assisted  in  bringing  the 
trains  to  rest  on  the  arriyal  at  each  station. 

The  mode  in  which  the  local  power  is  arranged  to  act  in  order  to 
start,  and  for  a  time  to  continue  the  application  of  the  power  to  propel 
the  trains  of  carriages,  may  be  greatly  yaried ;  but  cylijiders  worked 
by  hydraulic  power  are  pre^red,  placed  so  as  to  put  in  motion  driving 
wheels  situated  between  or  near  the  rails,  so  that  their  upper  surfiices 
are  level,  or  nearly  so,  with  the  upper  surface  of  the  rails,  and  are  thus 
conveniently  situated  to  haul  a  rope  connected  with  the  train.  Such 
machine  of  less  power  may  be  used  advantageously  in  railways  worked 
principally  by  locomotive  power  to  start  heavy  trains,  and  as  a  substi- 
tute lor  the  locomotive  and  horse  power  used  in  large  stations  for 
shifting  carriages  and  trucks. 

When  propelling  trains  without  locomotive  power,  comparatiyely 
small  steam  power  may  be  employed  at  each  station,  which  snail  be  as 
continuously  at  work  as  may  be,  so  that  the  power  exerted  thereby 
may  be  stored  during  the  times  intervening  between  trains,  and  the 
storing  of  the  power  may  be  by  elevating  water ;  or  it  might  be  other 
ponderous  matter  which  is  allowed  to  descend  when  power  is  required 
to  start,  and  for  a  time  to  propel,  a  train  till  the  desired  or  sufficient 
momentum  has  been  attained  to  carry  the  train  to  the  next  station 
without  a  longer  continuance  of  action  of  the  local  power  on  the  train. 
The  descent  of  the  water  or  other  ponderous  matter  may  be  caused  to 
give  motion  to  an  endless  rope  or  other  mechanical  arrangement,  and 
thence  to  the  train.  The  endless  rope  or  other  mechanical  device  is  to 
be  constructed  so  as  to  be  readily  disconnected  from  the  train  when 
the  desired  speed  has  been  communicated  to  the  train,  depending  in 
each  case  on  the  speed  the  trains  are  desired  to  run  between  stations  ; 
also  on  the  construction  of  the  line  of  rails  between  the  point  at  which 
the  local  power  is  caused  to  cease  its  effort  on  the  train  and  also  on 
the  distance  a  train  is  to  run  before  it  arrives  at  the  next  station.  Or 
the  local  steam  or  other  power  may  be  caused  to  exhaust  a  suitable 
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vessel,  in  order  that  an  atmospheric  system  of  propulsion  maj  be  nised 
to  start,  and  for  a  time  to  propel,  a  train  till  it  has  arrived  at  the  speed 
requisite  to  carry  it  to  the  next  station  without  further  requiring  the 
local  power  to  continue  its  action  on  the  train. 

The  mode  preferred  of  applying  the  proposed  system  to  a  line  of 
railway  may  be  thus  described.  Stationary  endues  will  be  erected  at 
convenient  positions,  about  three  or  four  miles  apart,  and  by  an 
hydraulic  main  power  will  be  laid  on  to  accumulators  at  each  station. 
l?ne  accumulator  will  be  employed  to  propel  a  rope  horizontally,  in  a 
manner  similar  to  that  used  in  hydraulic  cranes  to  raise  weights  verti- 
cally ;  and  the  machine  will  be  correctly  described  as  an  horizontal 
hydraulic  crane,  having  the  velocity  of  the  piston  increased  by  multi- 
plying, BO  as  to  exert  a  force  horizontally  for  a  distance  sufficient 
(without  undue  acceleration)  to  put  into  the  train  such  an  amount  of 
power  or  vis  viva  as  will  be  sufficient  to  propel  it  beyond  the  next 
station,  so  that  the  break  is  required  to  stop  it.  The  length  for  which 
the  propelling  power  is  required  to  be  applied  will  depend  upon  the 
distance  and  gradient  between  the  stations,  and  will  probably  vary 
from  100  to  400  yards,  and  the  machinery  will  require  to  be  varied  to 
meet  each  particular  case,  so  that  in  Ions;  distances  water-power 
engines,  similar  to  those  now  used  in  goods  sheds  for  propelling  trains, 
may  be  a  more  advisable  system  for  giving  motion  to  tne  rope,  such 
water-power  engines  acting  in  the  same  manner  as  stationary  engines 
now  used  in  propelling  trains  by  ropes ;  or  they  may  be  used  to  propel 
by  atmospheric  pressure  by  exhausting  air  in  a  pipe.  The  carriages 
are  proposed  to  be  attached  to,  and  detached  from,  the  rope  in  the  same 
manner  as  is  now  adopted  in  carriages  detached  from  fast  trains  ;  or  it 
may  be  found  preferable  to  have  a  small  propelling  carriage  attached 
to  the  rope,  which  would  push  a  projection  under  the  carriage,  and 
would  cease  to  act  the  instant  the  machinery  was  stopped  without 
depending  upon  the  guard  of  the  train. 

In  constructing  tunnels  for  railways,  particularly  where  the  tunnels 
are  to  pass  under  rivers  or  under  towns  and  places  where  the  upper 
surface  cannot  without  serious  injury  be  broken  up  or  interfered  with, 
a  cylinder  of  somewhat  larger  internal  diameter  than  the  external 
diameter  of  the  intended  tunnel  is  employed,  such  cylinder  being,  by 
preference,  of  wrought  iron  or  steel.  The  forward  edge  of  this  cyhn- 
der  is  made  comparatively  thin.  Within  this  cylinder,  and  near  the 
forward  end  thereof,  are  upright  plates  parallel  to  each  other,  also 
formed  with  forward  cutting  edges,  in  order  to  cut  freely  through  the 
soil  in  front  when  the  cylinder  is  forced  forward.  The  earth  is  con- 
tinuously removed  from  within  this  cylinder,  and  the  cylinder  is  from 
time  to  time  forced  forward  a  short  distance,  to  admit  of  a  ring  of  iron 
being  put  together  within  the  inner  end  of  the  cylinder,  such  iron  rings 
being  of  a  strength  suitable  for  forming  a  permanent  lining  to  the 
tunnel.  It  is  desirable  that  the  thickness  of  the  iron  of  the  cylinder 
should  be  as  little  as  may  be,  in  order  that  the  spaee  between  the  outer 
surfaces  of  the  rings  and  the  earth  which  surrounds  them  may  not 
produce  any  subsidence  in  the  surface  of  the  land  above. 

The  figure  in  Plate  YI.  shows  a  longitudinal  elevation,  partly  in 
section,  of  a  portion  of  a  tunnel  compost  of  a  succession  or  rings  of 
iron  put  together  with  screw  bolts  and  nuts,  and  also  of  the  cylinder 
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by  and  within  which  the  work  of  removing  the  earth  is  performed. 
The  cylinder  is  from  time  to  time  forced  forward  by  screws,  and  the 
rings  of  the  iron  tunnel  are  then  put  together,  whilst  the  surrounding 
earth  is  upheld  by  the  cylinder.  If  the  soil  is  weak,  proyision  may  be 
made  for  using  poling  boards,  as  is  well  understood.  The  space,  as  it 
is  left  between  the  earth  and  the  exterior  of  the  tunnel,  may  be  filled 
by  injecting  or  running  in  fluid  cement. 


2b  Benjamin  Gloveu,  of  Parker' s-row,  Dochhead,  for  improvemenU 
in  carriage  wheels  and  (ij;/e«.  —  [Dated  I4th  Septeuibei^  1864.] 

This  invention  bas  for  its  object  improvements  in  the  formation  of  the 
boss  of  the  wheel  in  conihiuatior  with  improvements  in  the  construe*- 
tion  of  the  end  of  the  axle,  fur  the  purpose  of  securing  the  wheel 
thereon. 

In  Plate  Y.,  fig.  1  shows  a  vortical  section  of  the  boss  a,  of  a  wheel 
mounted  upon  one  end  of  an  axle  b,  the  parts  being  constructed  and 
arranged  in  accordance  with  tlie  improvements ;  fig.  2  shows  one  end 
of  the  axle  or  arm  6,  separately ;  fig.  3  shows  an  end  view  of  the 
axle  6,  with  the  ring  or  "  collet  *'  c,  thereon  ;  fig.  4  shows  the  ring  or 
collet  Cy  detached ;  and  figs.  5  and  6  show  separate  views  of  the  lock* 
ing  plate  d.  The  end  of  the  axle  h,  has  a  circular  sroove  &*,  formed 
thereon,  other  grooves  or  key-ways  i*,  being  formed  at  right  angles 
thereto,  so  as  to  leave  projections  6^,  6',  at  the  end  of  the  apm  h.  The 
central  opening  in  the  ring  or  collet  c,  corresponds  in  form  with  the 
end  of  the  axle,  so  that  it  can  be  easily  slidden  upon  it ;  and  wlien  it 
has  passed  beyond  the  projections  h^,  it  can  be  turned  round,  so  as  to 
place  the  internal  projections  c*,  behind  the  projections  5^,  the  grooves 
or  recesses  &^,  and  c^,  being  thus  brought  opposite  to  each  other  into  a 
position  to  receive  the  projections  J^  which  form  part  of  the  locking 
plate  d.  The  several  parts  so  put  together  are  secured  by  the  centriu 
screw  pin  0,  being  screwed  into  the  end  of  the  axle  6,  the  shoulder 
formed  by  the  coUet  c,  serving  to  retain  the  wheel  securely  upon  the 
axle,  which  is  covered  by  the  screw  cap  /,  screwed  into  the  recess 
formed  on  the  outer  side  of  the  boss  a.  Oil,  for  lubricating  the  axle, 
is  introduced,  when  required,  through  the  orifice  a',  which  at  other 
times  is  closed  by  a  screw  or  plug. 

The  patentee  remarks,  that  in  the  construction  of  wheels,  according 
to  this  invention,  for  all  kinds  of  road  vehicles,  no  portion  of  the  nave 
or  stock  projects  beyond  the  line  of  the  tyre,  as  is  the  case  in  ordinary 
wheels  to  the  extent  of  from  three  inchts,  and  in  many  cases  consider- 
ably beyond,  frequently  causing  collisions  in  passing  other  vehicles, 
and  rendering  wide  vehicles  almost  useless  for  narrow  streets  and  gate- 
ways. The  ordinary  mode  of  securing  the  wheel  upon  the  axle  bj 
means  of  a  collet  or  nut  and  liuch  pin  involves  the  necessity  of  having 
a  projecting  nave,  whereas  by  those  improvements  the  wheel  is  secured 
to  the  arm  by  the  collet  c,  and  locking  plate  </,  (without  the  aid  of 
linch  pins),  thus  greatly  reducing  the  width  of  the  parts,  and  render- 
ing the  projection  of  the  nave  beyond  the  line  of  the  tyre  of  the  wheel 
unnecessary. 

The  claim  is  *'for  the  improved  mode  of  constructing  and  com-* 
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bining  the  parts  of  carriage  wheels  and  their  axles,  for  the  purpose 
of  securing  the  wheels  upon  the  ends  of  the  axles  or  arms,  as 
described/' 


5b  EiCHABD   EiCHARDS,   of  Wedfietbury,   Siqjffhrdshire,  far^    eeriaim 
improvementn  in  carriage  axles. — [Dated  17th  September,  ISO-i.] 

The  object  of  the  first  part  of  this  invention  is  to  secure  the  bush 
upon  the  axle  in  a  simpler  manner  than  formerly,  though  in  quite  as 
effectual  a  mode.  Hitherto  a  right  and  left-handed  screw  and  a  collet 
has  been  used,*  but  it  is  proposed  instead  thereof  to  employ  a  sinj^le 
button.  The  bush  is  also  tightened,  as  the  leather  washer  in  the 
collar  wears  away,  by  means  of  a  slot  with  which  the  button  is  fitted, 
and  through  which  slot  a  linch  pin  is  projected  when  the  bush  is 
adjusted  to  its  proper  tightness. 

The  second  part  of  the  invention  has  for  its  object  to  make  the 
collar  of  a  reduced  size,  which  is  done  by  altogether  dispensing  with 
the  usual  inner  flange,  and  instead  thereof  a  perfectly  flat  bearing  is 
provided  for  the  axle.  In  this  manner  strength  is  given  where  it  is 
needed,  but  at  the  same  time  no  greater  weight  of  metal  is  employed 
than  is  absolutely  necessary. 

The  third  part  of  the  invention  relates  to  the  lubrication  of  the 
axle.  Formerly  the  oil  or  other  lubricating  material  has  been  supplied 
from  the  front  of  the  nave,  but  an  aperture  ia  now  constructed  in 
the  bush  at  the  back  of  the  wheel,  and  this  being  the  highest  point 
of  the  axle,  the  oil  by  its  own  gravity  runs  down  into  the  cap  and 
parts  where  it  is  required. 

In  Plate  VI.,  figs.  1  and  2  show  in  section  an  axle  and  bush  con- 
structed according  to  this  invention,  and  fig.  3  shows  tho  improved 
spanner,  a,  is  the  bush  fitting  truly  upon  the  axle  6  ;  it  is  screwed  at 
c,  to  receive  the  cap  rf,  and  has  at  its  other  end  a  screw  e^  for  the  intro- 
duction of  oil,  and  a  recess  /,  into  which  the  oil  may  run.  y,  y,  are 
the  usual  feathers  cast  upon  the  outside  of  the  bush.  The  shaft  d,  ia 
formed  square  at  one  end  as  usual,  and  has  a  collar  A,  forged  upon  it, 
which  is  recessed,  as  shown,  to  receive  the  end  of  the  bush  a:  a 
leather  washer  is  interposed  at  i.  The  shaft  has  a  groove  Ar,  extending 
along  the  top  of  that  part  which  enters  into  the  bush  ;  this  is  for  the 
purpose  of  supplying  oil  to  all  parts  of  the  bearing  surfaces.  The 
shalt  is  screwed  at  ^,  and  has  a  nut  m,  which  prevents  the  axle  from 
withdrawing  from  the  bush.  Tho  button  has  a  slot  «,  through  oppo- 
site sides  of  it,  and  the  shaft  has  a  linch  pin  o,  passing  through  it  and 
through  the  slot  of  the  button,  and  so  the  latter  is  prevented  firom 
turning ;  at  the  same  time  the  slot  allows  of  the  linch  pin  being  re- 
introduced after  the  button  has  been  adjusted,  to  compensate  for 
end  wear. 

In  fig.  2  the  collar  A,  upon  the  axle,  enters  into  a  recess  in  the  end 
of  the  bush :  in  all  other  respects  it  resembles  fig.  1. 

Fig.  8  is  a  plan  of  the  improved  spanner.  The  improvement  con- 
sists in  making  the  internal  shape  of  the  end,  as  at  p,  circular,  instead 
of  hexagonal  or  octagonal.  The  cap  d^  to  be  moved  by  it,  is  also  made 
circular  externally,  and  has  a  hole  s,  hi  its  flange  (see  1^g,  1),  into 
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vbich  the  pin  t,  of  the  spanner  enters,  and  so  affords  the  necessary 
holding  power.  The  end  v,  of  the  spanner  is  for  the  purpose  of  turn- 
ing the  nut  tn,  and  may  be  aldo  of  the  improved  form. 

The  patentee  claims,  "  First, — fitting  and  securiug  the  bush  upon 
the  axle  in  manner  described.  Second, — so  constructing  the  collar 
that  strength  is  given  where  it  is  required,  although  the  collar  is  con- 
siderably  reduced  in  size,  in  manner  described.  Third, — lubricating 
the  axle  in  manner  described.  Fourth, — the  improved  spanner,  shown 
at  fig.  3.*' 

To  Otto  Oossell,  of  Moovgate'Street,  City^  far  improved  apparatus 
for  adjusting  the  weight  of  railway  carriages  and  engines, — being  a 
communication, — [Dated  25th  January,  1865.] 

Tins  invention  relates  to  a  novel  arrangement  of  weighing  apparatus 
to  be  applied  to  the  wheels  of  railway  engines  and  carriages,  for  the 
purpose  of  ascertainiiig  the  proportion  which  each  of  the  supporting 
springs  sustains  of  the  gross  load  carried  by  the  wheels  and  axles. 

In  Plate  VI.  the  improved  apparatus  is  shown  in  side  elevation,  as 
applied  to  a  railway  carriage  wheel,  for  the  purpose  of  raising  it  from 
the  double-headed  rail  on  which  it  rests.  The  apparatus  may  be 
described  as  a  modified  arrangement  of  steelyard.  It  consists  of  a 
rectangular  casting,  which  forms  at  once  a  base  plate  and  a  standard 
for  the  weigh  beam  and  steelyard  arm.  The  horizontal  portion  a,  of 
this  casting  terminates  in  a  claw  a,  which,  when  the  apparatus  is 
applied  to  a  carriage  on  a  railway,  rests  upon  the  under  head  of  the 
rail,  or  upon  the  foot,  as  the  case  may  be.  The  vertical  portion  of  the 
rectangular  casting  or  standard  a',  is  fitted  near  its  upper  end  with  a 
graduated  steelyard  arm  b,  along  which  a  weight  b,  is  capable  of  sliding. 
Jointed  to  this  arm,  and  pendent  therefrom,  is  a  connecting  rod  c, 
which  is  jointed  to  the  forked  end  of  a  lever  n.  This  lever  d,  is  fitted 
at  its  opposite  end  with  a  claw  of  steeled  iron  d,  which,  when  the 
apparatus  is  in  use,  is  intended  to  bear  against  the  under  side  of  the 
wheel  tyre,  and  lift  it  clear  of  the  rail.  I'he  lever  n,  is  provided  with 
a  transverse  knife  edge  d^,  which  bears  upon  a  divided  saddle  piece  e, 
secured  in  dovetail  vertical  recesses  in  the  sides  of  the  base  plate  a, 
but  capable  of  sliding  therein.  This  knife  edge  d^,  forms  the  fulcrum 
on  which  the  lever  n,  rocks  when  its  longer  limb  is  depressed  by  the 
action  of  the  steelyard  weight  b. 

To  adapt  the  machine  to  different  heights  of  rails  a  sliding  wedge  f, 
is  employed.  This  wedge  is  forked,  for  the  same  reason  that  the  saddle 
piece  e,  is  divided,  viz.,  to  allow  the  claw  end  of  the  lever  n,  to  drop 
6u£Bciently  low  for  its  knife  edge  to  bear  upon  the  face  of  the  saddle 
piece.  The  forked  end  of  the  wedge  f,  passes  under  the  saddle  piece, 
or  between  it  and  the  bed  plate  a,  so  that  as  the  wedge  is  advanced  or 
drawn  back,  the  elevation  of  the  saddle  e,  and  consequently  of  the  claw 
end  of  the  lever  n,  is  adjusted.  The  wedge  f,  is  operated  by  a  screw  ^ 
which  is  connected  to  its  rear  end  so  as  to  be  free  to  turn.  The 
screw  f,  passes  through  a  tapped  lug  cast  on  the  bed  plate  a  ;  when, 
therefore,  the  screw  is  turned  it  will  drive  forward  or  withdraw  the 
wedge  as  required,  and  thus  adjust  the  elevation  of  the  claw  of  the 
lever  to  the  requirements  of  the  case. 
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In  like  manner  the  elevation  of  the  base  plate  above  the  grouiid  is 
regulated  by  a  screw  jack  arrangement  o.  By  means  of  this  adjust- 
ment a  plummet  y,  attached  to  the  upper  end  of  the  standard  a*,  is 
made  to  coincide  with  a  fixed  gauge  point  ^',  and  thus  the  pmi^r 
vertical  adjustment  of  the  standard  is  netermmed.  The  steelyard  arm 
has  a  knife-edge  fulcrnm  as  usual,  and  it  is  provided  with  an  index  6', 
which  moves  over  a  graduated  segment  face  on  the  top  of  the  standard. 
The  connecting  rod  c,  is  forked  at  its  upper  end,  to  receive  the  steel- 
yard arm,  and  a  knife-edged  pin  (the  knife  edge  being  downwards) 
serves  to  couple  them  togetlier. 

In  order  to  ascertain  the  strain  upon  the  springs,  for  the  purpose  of 
equalizing  the  load  upon  the  axles  of  a  locomotive  or  carriage,  one 
such  apparatus  as  has  been  described  is  to  be  placed  under  each  wheel, 
in  such  a  manner  that  the  claw  of  the  base  plate  a,  rests  upon  the 
foot  of  the  rail,  and  the  claw  of  the  lever  n,  grasps  the  under  side  of 
the  wheel  tyre,  having  its  fulcrum  on  the  adjustable  saddle  piece  e^  of 
the  base  plate. 

The  apparatus  being  now  so  a<lju8ted  by  means  of  the  screw-jack 
arrangement  c,  that  the  plummet  y,  attached  to  the  standard  coincides 
with  the  gauge  point,  the  wedge  p,  is  to  be  pushed  forward  until  the 
steelyard  arm  b,  attains  its  normal  position,  which  can  be  determined 
bv  the  position  taken  by  the  index  o*,  with  respect  to  the  figures  on 
the  curved  scale  on  the  top  of  the  standard. 

A  weighing  apparatus  having  been  placed  under  each  wheel  of  the 
locomotive  engine  or  carriage,  whose  weight  is  required  to  be  ascer- 
tained, and  the  steelyard  arms  of  each  having  been  brought  into  a 
corresponding  position,  the  weights  i,  are  to  be  placed  upon  the  steel- 
yard arms,  and  brought  severally  to  such  a  position  thereon  that  the 
marker  of  each  apparatus  will  stand  at  o.  Each  wheel  must  then  be 
raised  just  clear  of  the  rails,  and  the  load  of  each  separate  wheel  may 
be  ascertained  by  referring  to  the  scale  marked  upon  the  upper  face  of  the 
steelyard  arm.  The  greater  or  less  difference  in  the  results  given  by 
the  different  apparatus  will  show  in  the  clearest  manner  the  greater  or 
less  inequality  of  the  load,  and  of  the  strain  upon  the  springs  of  the 
different  wheels,  which  strain  can  then  be  regulated  with  ease  and 
certainty.  The  sum  of  these  several  weights  will  be  the  gross  weight  of 
the  whole  engine  or  carriage. 

In  order  to  secure  the  apparatus  in  position  when  used  in  connec- 
tion with  a  double-headed  rail,  a  rock  lever  h,  is  fitted  to  the  under- 
side of  the  platform.  This  rock  lever  terminates  in  a  claw,  which  is 
inserted  below  the  rail,  and  is  caused  to  bind  tightly  against  the  under 
rail  head  bv  means  of  a  pressing  screw,  whi^h  passes  through  the  plat- 
form, and  bears  on  the  rear  end  of  the  rock  lever.  When,  however, 
the  weighing  apparatus  is  applied  to  flat-bottomed  rails,  this  moveable 
claw  will  not  be  required. 

The  patentee  claims,  ''the  arrangement  of  apparatus  above  described 
for  ascertaining  the  proportion  of  weight  whicn  each  supporting  spring 
of  an  engine  or  carnage  sustains,  and  thus  to  adjust  the  gross  weight 
upon  the  springs  with  ease  and  certainty.*' 
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To  BiCHABD  Chrtmes,  of  SotherJtam,  YorkMre^  for  improvements  in 


hydrants  or  fire-cocks, — [Dated  17th  September,  1S64 


}pro 


This  invention  consists  in  the  employment  of  a  small  valve  in  com- 
bination with  a  sluice  valve  in  such  a  manner  that  when  the  sluice 
valve  is  open,  and  the  hj'drant  or  fire  cock  in  use,  the  small  valve  will 
be  shut,  and  vice  vei'sa. 

The  figure  in  Plate  Yl.  represents  a  side  elevation  and  partial  section 
of  a  hydrant,  having  the  improvements  applied  thereto,  and  connected 
to  a  fixed  street-watering  stand  post,  the  sectional  portion  showing  the 
hydrant  valve  closed,  and  the  post  valve  fully  open  ;  the  stand  post  and 
hydrant  being  in  consequence  completely  empty,  and  therefore  not  liable 
to  injury  from  frost.  A,  is  the  street  stand  post,  provided  with  the  usual 
screwed  nozzle  at  b,  for  the  attaching  of  a  hose ;  c,  is  the  hydrant  elbow, 
to  which  tlie  stand  post  is  secured  in  any  well-known  or  other  convenient 
manner.  The  communication  between  the  elbow  c,  and  the  main  or  other 
water-supply  pipe  at  n,  is  opened  or  closed,  as  required,  by  the  sluice  vnlve 
K,  operated  upon  in  the  usual  manner.  On  the  back  of  this  sluice  valve 
there  is  formed  a  small  projection  a,  which,  after  the  orifice  of  the 
sluice  valve  is  closed,  and  before  such  vnlve  is  completely  home  in  itd 
seat,  presses  upon  the  tail  of  a  short  le\  er  5,  the  opposite  end  of  whicb 
is  connected  with  the  frost  valve  c,  situate  between  the  sluice  valvo 
and  the  stand  pipe,  and  opens  such  frost  valve  so  as  to  allow  tho 
stagnant  water  m  the  hydrant  elbow  and  stand  post  to  flow  oflf  after 
tiie  sluice  valve  has  been  closed.  The  projection  a,  is  so  placed  with 
regard  to  the  lever  5,  that  the  sluice  valve  will  be  actually  closed 
before  the  frost  valve  c,  is  opened,  whilst,  on  the  other  hand,  the  frost 
valve  c,  will  be  closed'  by  its  own  gravity  before  the  sluice  valve  is 
opened ;  there  being  sufficient  play  in  the  sluice  valve  after  its  orifice 
is  closed  to  permit  of  the  opening  of  the  frost  valve.  It  will  thus  be 
seen  that  by  this  arrangement  it  is  impossible  to  place  the  valves  in 
such  a  position  that  both  will  remain  open,  which  position  would  cause 
an  unnecessary  waste  of  water  through  the  frost  valve.  <?,  represents 
a  screwed  nozzle,  to  which  a  pipe  may  be  fitted  for  carrying  off  the 
waste  water  from  the  frost  valve  into  a  drain  or  sewer.  Precisely  the 
same  combination  of  sluice  valve  and  frost  valve,  with  the  means  for 
opening  and  closing  the  same,  can  be  comprised  in  other  arrangements 
of  hydrants. 

The  patentee  claims,  "  the  application  and  use  of  a  small  supple- 
mentary frost  valve,  combined  with,  and  operated  by,  a  sluice  valve,  in 
such  a  manner  that  the  frost  valve  shall  be  opened  after  the  orifice  of 
the  sluice  valve  is  closed,  and  closed  before  the  orifice  of  the  sluice 
valve  is  opened,  substantially  as  described." 


To  Joseph  Smith,  of  Bradford^  Yorkshire^  for  improvements  in 
machinery  or  apparatus  for  spinnina  and  winding  wool  or  other 
fibrous  materials  on  to  spools  and  twes, — [Dated  17th  September, 
1864.] 

This  invention  consists  in  preventing  the  unravelling  of  the  wprstcd 
or  other  material,  and  to  obtain  a  better  drag  or  tension  upon  the  yam 
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or  thread  while  being  wound  upon  the  spools  or  tubes  in  what  are 
called  cap  frames. 

In  Plate  VI.,  fig.  1,  represents  the  improvements  in  vertical 
section  as  applied  to  a  spindle,  a,  in  the  ordinary  cap  ;  6,  the  conical 
ring  threaded  on  the  inside  to  screw  on  to  the  cap,  which  is  tlireaded 
extemallY ;  c,  is  the  spool,  d,  the  tube,  and  e,  the  whorl ;  the  ring  5, 
is  formed  with  at  flange  or  enlargement  at  bottom,  to  keep  the  yam 
from  coming  in  contact  with  the  Bide  of  the  cap  a.  The  ring  b,  can  be 
raised  on  the  ciip  a,  when  using  fine  Ua*ends,  m  order  to  diminish  the 
drag  or  tension,  or  it  may  be  placed  below  ihe  cap  if  required.  The 
bottom  of  the  cap  is  contracted,  as  shown  at  f,  to  prevent  the  thread 
revolving  against  the  inside  of  the  cap.  As  the  thread  is  wound  upon 
the  spool  c,  the  whorl  tube  and  spool  are  raised  and  lowered  in  the 
ordinary  manner :  the  spool  c,  is  inverted,  as  shown. 

Fig.  2  is  a  vertical  section  of  an  arrangement  in  which  a  ring  y,  with 
a  flange  A,  is  screwed  inside  the  mouth  of  the  cap  a :  the  ring  y,  takes 
the  place  of  the  projection/,  and  the  flange  h,  of  the  conical  ring  h,  in 
fig.  1.  By  raising  and  lowering  the  ring  y,  with  its  flange,  the  drag 
will  be  regulated. 

The  patentee  claims,  "  First, — constructing  the  caps  of  cap  frames 
with  external  screw  threads,  or  other  means,  for  receiving  a  conical 
ring  or  other  projection,  or  forming  an  external  ring  or  other  projec- 
tion in  a  piece  with  such  caps,  substantially  in  manner  described. 
Second, — constructing  caps  of  cap  frames  with  the  entrance  or 
mouth  contracted,  in  manner  described.  Third, — the  arrangement 
represented  in  fig.  2.'* 


To  Richard  Akchibald  Bboomax,  of  Fleet-street,  for  vnprovemenfs 
in  the  manufacture  ofpkosphuret  of  iron,  phosphate  of  lime,  and  alka- 
line phosphates, — bein^  a  communication. — [l)ated  19th  September, 

1864.] 

This  invention  mainly  consists  in  a  process  for  transforming  fossil 
phosphates  into  phosphates  of  soda  or  of  lime  commercially  pure.  If 
silica,  iron,  and  coal  be  added  to  phosphate  of  lime,  the  proportions  of 
these  several  substances  being  combined  in  such  manner  that  the  silica 
can  form  with  the  lime  a  fusible  silicate,  and  that  the  coal  be  in  sufiicient 
quantity  to  reduce  the  phosphoric  acid  of  the  phosphate,  and  if  the 
mixture  be  submitted  to  fusion  for  four  or  five  hours,  there  will  be 
obtained  phosphuret  of  iron  and  scoria  or  dross. 

In  the  nodules  or  lumps  of  fossil  phosphate  of  lime,  there  are,  in 
addition  to  the  phosphate,  silica  and  oxide  of  iron ;  generally  the  latter 
is  not  in  sufficient  quantity,  and  it  is  necessary  to  add  more.  The 
quantity  of  phosphorus  which  the  nodules  contain  is  ascertained  by 
previous  chemical  analysis,  and  a  quantity  of  iron  representing  three 
and  a-half  times  the  weight  of  the  phosphorus  is  employed :  account 
must  be  taken  of  the  amount  of  iron  which  the  nodules  already  contain, 
and  then  there  should  be  added  only  what  is  required  to  make  up  the 
quantity  above-named. 

The  operation  may  be  easily  performed  in  a  blast  furnace,  such  as  is 
used  for  making  cast-iron.    TOie  only  difference  between  the  two  opera- 
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tions  is,  tliat  in  the  present  case  it  is  necessarj  to  put  into  the  furnace 
alternate  layers  of  fuel  nodules,  either  whole  or  roughly  crushed,  and 
iron,  the  quantity  of  which  is  determined  as  above-mentioned.  The 
iron  may  be  replaced  by  cast-iron  or  by  an  oxide  of  iron,  account  beins 
taken  of  the  oxygen  of  the  latter.  The  phosphuret  of  iron  thus  obtained 
may  be  run  into  ingots,  but  generally  it  will  be  found  advantageous  to 
terminate  all  the  operation  at  once.  The  phosphuret  of  iron  in  fusion 
on  its  exit  from  the  blast  furnace  is  brought  directly  upon  sulphate  of 
soda  previously  heated ;  sulplmte  of  soda  may  also  be  heated  to  redness 
in  a  reverberatory  furnace  similar  to  an  ordinary  soda  oven,  and  the 
phosphuret  of  iron  in  fusion  poured  upon  it,  or  the  phosphuret  of  iron 
may  oe  reduced  to  a  granular  state,  and  pulverized  soda  mixed  with  it, 
and  the  mixture  heated  in  a  reverberatory  furnace  ;  the  reaction  is  very 
quick,  and  may  be  explained  thus  : — The  pho^sphuret  of  iron  decomposes 
the  sulphuric  acid  of  the  sulphate  of  soda,  combines  with  its  oxygen  to 
form  pnosphoric  acid,  while  the  reduced  sulphur  combines  with  the 
iron  ;  the  phosphoric  acid  unites  with  the  soda,  and  a  portion  of  the  iron 
passes  also  into  the  state  of  peroxide  at  the  expense  of  a  certain  quan- 
tity of  sulphuric  acid  of  the  sulphate  of  soda.  The  solid  mass  resulting 
from  this  operation  is  therefore  composed  of  phosphate  of  soda, 
sulphate  and  oxide  of  iron  ;  there  are  also  small  quantities  of  free  soda, 
sulphuret  of  sodium,  sulphate  of  soda  in  excess,  but  in  very  minute 
proportions.  The  mixture  is  submitted  to  washings  to  remove  all  the 
alkaline  phosphate,  which  may  be  afterwards  crystallized.  The  residue 
is  composed  of  sulphuret  and  oxide  of  iron.  The  sulphuret  of  iron 
may  be  utilized  by  leaving  it  in  heaps  exposed  to  the  air,  and  sprink- 
ling them  occasionally  with  water.  It  is  thus  transformed  into  sul- 
phate of  iron,  which  may  be  lixiviated  and  crystallized.  The  oxide  of 
iron  which  remains  after  tliis  last  operation  may  be  used  in  a  fresh 
production  of  phosphuret  of  iron. 

Instead  of  obtaining  phosphate  of  soda  by  crystallization,  it  is  some- 
times more  economical  to  precipitate  the  aqueous  solution  of  this  salt 
by  a  milk  of  lime  ;  phosphate  of  lime  is  thus  produced,  which  is  washed 
and  then  dried ;  the  liquid  and  the  wash  waters  contain  all  the  soda 
which  was  in  the  phosphate  of  soda :  this  alkali  may  be  obtained  by 
evaporating  to  dryness ;  or  if  it  is  found  more  advantageous,  this  alkali 
may  be  saturated  with  carbonic  acid,  and  then  concentrated  to  produce 
crystals  of  soda  or  salts  of  soda. 

The  sulphate  of  soda  may  be  replaced  by  the  followiug  salts  : — Sul- 
phate of  potassa,  bisulphate  of  soda  or  of  potas;«a,  azotate  of  soda  or  of 
potassa. 

All  natural  and  artiGcial  phosphates,  with  a  base  of  lime  or  iron,  may 
be  treated  in  manner  before  described. 

Among  other  applications,  the  phosphuret  of  iron  may  be  used  for 
the  production  of  pnosphorus ;  for  this  purpose  it  is  sufficient  to  submit 
it  to  quick  redness  under  the  action  of  sulphur,  sulphuretted  hydrogen, 
sulphuret  of  carbon,  or  sulphurets  capable  of  yielding  a  part  of  their 
sulphur,  such  as  metallic  bisulphurets  and  alkaline  polysulphuretB. 

The  patentee  claims,  *'the  manufacture  of  phosphuret  of  iron, 
phosphate  of  lime,  and  alkaline  phosphates,  substantially  in  manner 
described.*' 
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3}f  Charles  Ferdinand  Mktke  Jessen,  of  Robert  Town,  near  Nor- 
man ton,  Yorkshire,  for  improvements  in  processes  for  treating,  soften- 
ing, and  preparing  silk  waste  or  pierced  cocoons,  which  ijnprovements 
are  applicable  to  the  treafment  of  other  descriptions  offibi^us  materials. 
— [iJated  20th  September,  1801.] 

This  invention  relates,  first,  to  improvements  in  the  processes  em- 
ployed when  treating  silk  waste  of  various  descriptions,  or  "  pierced 
cocoons,"  for  the  purp<)se  of  dissolving  the  guiuniy  mutter  which 
adheres  to  the  silk  so  that  the  fibres  will  freely  split  and  separate, 
ready  for  the  subsequent  process  of  combing,  dressing,  and  spinning. 

The  process  usually  employed  for  softening  silk  waste  and  pien-ed 
cocoons  consists  in  closely  pressing  the  same  into  large  vessels,  of  wood 
or  stoneware,  filled  up  by  preference  with  hot  water,  the  temperature 
of  which  is  kept  up  for  a  considerable  time,  varying  from  eight  to  ten 
days,  or  until  the  silk  waste  thus  treated  becomes  soft  and  will  split  or 
separate,  ready  for  being  combed  or  dn-ssed. 

The  improved  process  is  to  immerse  the  silk  waste  or  "  pierced 
eocoons  "  in  a  vessel  containing  water,  soap  suds,  or  an  alkaline  solu- 
tion (by  preference  warm),  according  to  the  nature  of  the  silk  waste 
to  be  treated;  streams  of  air  being  forced  through  the  liquid  in  any 
convenient  manner,  in  order  to  agitate  the  same  during  the  process. 
A  number  of  hard  balls  of  wood  are  introduced  into  the  vessel,  to 
impart  friction  to  the  materials  whilst  under  operation. 

For  the  treatment  of  some  descriptions  of  silk  waste,  dear  water 
alone  may  be  employed,  or  the  waste  soap  liquor  which  has  been  pre- 
viously employed  for  boiling  or  scouring  purposes  may  be  used  in  place 
of  being  thrown  away.  When  the  silk  waste  thus  treated  is  sufficiently 
soft,  it  is  washed  in  cold  water,  agitated,  as  previously  described,  by 
forcing  streams  of  air  through  the  liquid,  to  remove  the  loose  particles 
of  gum,  after  which  it  is  dried  and  worked  in  the  ordinary  manner, 
after  being  softened.  By  thus  treating  the  silk  waste  a  good  yellow 
colour  will  be  obtained,  and  a  longer  and  stronger  fibre  will  be  pro- 
duced, with  less  waste  in  the  subsequent  processes.  The  process  above 
described  is  applicable  to  the  discharging  of  silk  waste  or  cocoons  as  a 
preparatory  process  for  rendering  silk  white,  in  place  of  the  process 
usually  employed  for  this  purpose.  The  silk  waste  is  first  agitated,  by 
streams  of  air  as  before  described,  in  a  vessel  containing  water,  or,  by 
preference,  soap  suds  or  an  alkaline  solution,  and  afterwards  with  clean 
water,  and  only  requires  once  boiling  afterwards  to  produce  a  dear 
white ♦,  a  great  saving  of  soap  is  thtis  efiected,  a  stronger  and  more 
brilliant  fibre  being  also  obtaiui'd  with  much  less  waste  in  working 
than  by  the  ordiuury  process  ot  boiling  only  for  rendering  the  silk 
waste  white. 

Other  fibrous  substances,  combined  with  gummy  or  other  foreign  or 
resinous  matters,  may  aUo  be  treated  as  above  described,  for  the 
purpose  of  softening,  separating,  and  preparing  the  same  for  being 
afterwards  combed  or  dressed,  as  is  well  understood;  or  the  above 
described  process  may  be  advantageously  employed  in  the  treatment 
and  preparation  of  rags  or  other  fibrous  materials,  to  cleanse  and 
prepare  the  same  for  the  manufacture  of  paper,  or  for  other  manuiac- 
tunng  purposes.  . 
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To  Edwabd  Thomas  Httghes,  of  Chancery-lane,  for  an  improved  fan 
to  he  employed  for  ventilating  and  other  pwposes, — heiny  a  c^mmuni' 
cation, — [Dated  2l8t  September,  1864.J 

The  improved  ventilating  fan  is  shown  in  partial  sectional  elevation  in 
Plate  VI.  The  case  of  the  fan  is  composed  of  two  parts  bolted 
together  in  horizontal  lines  central  with  the  shaft  a ;  n,  £,  represent- 
ing the  diameter  of  the  fan,  and  e,  e,  c,  one  of  the  side  holes  for  the 
supply  of  air.  The  shaft  revolves  in  bearings  fixed  to  the  frames  b, 
which  are  cast  with  the  lower  part  of  the  case.  The  wings  shown  at 
A,  A,  are  of  a  curved  form,  ana  two  in  number,  but  a  greater  number 
may  be  used  when  desired. 

The  wings  start  from  bosses  on  the  shaft,  in  order  that  the  air  which 
passes  through  the  air  holes  shall  gradually  increase  its  speed  as  it  is 
gliding  towards  the  extremities  of  the  wings,  and  thereby  considerably 
augment  the  suction  and  blowing  power  of  the  fan,  and  at  the  same 
time  materially  lessen  the  dull  noise  common  to  ordinary  fans.  To 
lessen  the  sound  caused  by  the  air  entering  the  case,  a  partition  may 
be  fixed  in  the  middle  of  each  wing,  so  that  the  two  currents  of  air 
entering  the  sides  of  the  ease  may  not  come  in  collision  with  each 
other.  This  improved  fan  may  also  be  constructed  to  produce  a  single 
or  double  efiect;  when  single,  there  is  only  one  exit  hole  for  the 
air,  X,  z,  being  the  entrance  of  the  exit  pipe  b.  To  have  a  double  effect 
there  must  be  two  exit  holes  for  the  air,  the  hole  x,  z,  and  the 
hole  B^,  1*^  which  is  the  entrance  of  the  pipe  bS  and  the  pipes  b,  b*, 
may  finally  conduct  to  another  single  pipe  the  air  they  receive  from 
the  wings. 

By  this  double  simultaneous  exit  of  air  from  the  fan  a  double  quan- 
tity of  air  can  be  obtained  without  enlarging  the  diameter  of  the  wings, 
or  requiring  much  additional  power.  It  will  be  seen  that  in  the  fan  of 
double  effect  the  upper  part  of  the  case  is  larger  to  the  extent  of  £',7^ 
than  the  upper  part  i>,  e,  of  the  single  fan,  and  that  it  has  the  addi- 
tional passage  e»,  f*,  b*,  placed  at  the  outside  of  the  lower  part  of  the 
case. 

The  patentee  claims,  "First, — the  curvature  of  the  wings,  and 
causing  the  said  wings  to  spring  from,  or  have  their  roots  in  bosses 
fixed  to  the  shafib  of  the  fan.  Second, — the  double  exit  air  pipes. 
And,  Third, — ^the  general  arrangement  and  construction  of  the  appa- 
ratus described." 


To  Abchibalb  Hxnbt  Plantaganet  Stuabt  Wobtley^  of  Bosdyn 

Home^  Qrove  Und^'oad,  and  the  Honoubable  William  Wabbek 

YxBirOK,  of  Rutland  Gate,  Hyde-park,  for  a  new  chemical  process 

for  producing  photographic   pictures^    and  in    the  preparation  and 

manner  of  using  the  materials  in  such  process, — being  a  communication, 

—[Dated  24th  September,  1864.] 

This   invention  consists,  first,  in  preparing  photographic  paper  by 

bringing  the  fibrous  material  of  wnich  the  paper  is  composed  into 

actual  contact  with  the  compounds  or  simple  agents  used  as  mediums 

tor  coating  such  papers,  thereby  producing  a  better,  smoother,  and 

more  even  surface.     Second,  in  producing  on  photographic  paper  a 
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"  matt  "or  "  dead  "  surface,  instead  of  a  smooth  or  glazed  surface,  so 
that  when  pictures  are  printed  on  such  paper  they  will  have  a  mdlow 
and  quiet  effect.  Third,  in  a  now  chemical  compound  for  rendering  photo- 
graphic paper  orother  materials  highly  sensitive,  and  in  being  able  to  print 
photographic  pictures  on  paper  or  other  material  to  the  actual  inten- 
sity (in  colour)  required,  doing  away  with  the  necessity  of  over-printing 
and  allowing  for  the  reduction  of  intensity  of  colour  in  the  bath,  as  ia 
now  the  case. 

The  following  are  examples  of  the  means  by  which  these  improve- 
ments in  photography  may  be  effected. 

As  regards  the  ureparation  of  photographic  paper  or  the  surfaces  of 
any  other  material  capable  of  receiving  an  impression  by  the  action  of 
light,  the  patentees  take  paper,  expressly  made  for  photographic  use, 
and  cover  it  with  any  of  the  well-known  simple  mediums,  such  aa 
arrowroot  or  common  starch,  albumen,  in  combination  with  any  other 
compound  or  simple  material  suitable  for  any  special  purpose,  and 
iustead  of  merely  enveloping  the  surface  with  the  solution,  and  then 
allowing  it  to  be  naturally  absorbed,  which  will  furr  up  the  sur&ce  of 
the  paper,  and  merely  deposit  itself  between  the  fibre  (as  is  now  the 
case),  and  when  dry  prevent  the  fibre  of  the  paper  from  properly  inter- 
locking, they  first  envelope  the  surface  of  the  paper  with  the  solutions 
as  before  described,  and  either  place  it  under  pressure  between  two 
polished  surfaces  or  subject  the  paper  to  a  rubbing  process  by  any 
material  best  suited  to  force  the  medium  into  and  between  the  fibres, 
and  lay  them  in  a  firm  and  compact  manner,  to  produce,  when  dry,  a 
smooth  surface;  or  they  pass  the  paper  between  rollers  especially 
constructed  to  effect  the  purposes  herein  specified, — the  great  and 
important  object  being  to  incorporate  the  fibre  of  the  paper  with  the 
medium,  and  then  to  lay  down  and  interlock  the  fibre  again  after  being 
fully  charged,  so  that  when  dry  and  prepared  it  will  have  a  better 
surface  for  the  production  of  photographic  pictures. 

The  next  novelty  in  photographic  chemistry  and  manipulation  is  in 
rendering  the  surface  of  such  paper  or  other  materials  highly  sensitive 
to  the  action  of  light  for  the  production  of  pictures  from  and  through 
the  negative  to  the  positive.  The  patentees  take  collodion  prepared 
by  any  of  the  well-known  methods,  to  which  may  be  added  any  of  the 
gums  or  other  mediums  to  produce  elasticity,  flexibility,  and  adhesive- 
ness ;  and  add,  say,  to  one  pound  of  collodion  so  prepared  from  1^ 
ounces  to  3  ounces  (or  even  more)  of  the  nitrate  of  uranium,  and  20 
grains  to  2  drachms  of  the  nitrate  of  silver.  When  the  solution  ia 
thus  rendered  sensitive,  the  paper  is  prepared  by  pouring  the  sensitive 
solution  on  to  the  surface,  and  then  floating  it  in  the  ordinary  way, 
the  superfluous  quantity  being  poured  off  the  paper ;  it  is  then  hung 
up  in  a  dark  room  to  dry,  when  it  is  ready  for  the  printing-frame. 

The  sensitive  collodion  thus  prepared  and  combined  has  the  following 
advantages  over  the  old  process,  viz.,  that  instead  of  having  to  print 
the  positive  to  a  greater  iutensity  of  colour  to  allow  for  its  reduction 
in  the  bath,  as  is  now  the  case,  the  picture  may  be  printed  from  the 
negative  on  to  the  positive  paper,  up  to  its  proper  strength  of  colour, 
such  as  in  appearance  will  b&  satisfactory  to  the  operator.  After 
immersion  in  a  bath  of  acetic  acid  or  any  other  agent  in  solution,  to 
dissolve  the  salts,  which  are  unaltered  by  the  action  of  light  (which 
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takes  by  this  process  about  from  ten  to  twelve  minutes),  the  picture  is 
placed  on  a  sheet  of  glass  under  a  stream  of  water,  and  rubbed  with  a 
brush  or  sponge,  or  passed  through  a  series  of  baths  until  it  is  perfectly 
clean.  The  picture  is  then  submitted  to  any  of  the  so-called  toning 
baths,  containing  chlorides  of  any  of  the  superior  metals  ;  or  the  hypo- 
sulphite bath  may  be  used  or  not,  as  may  be  required  by  the  operator, 
to  produce  any  tone  of  colour  he  may  think  best  suiting  his  taste. 

To  obtain  a  photographic  picture,  the  eflfect  of  which  will  bo  what 
is  technically  termed  a  "  matt"  or  "  dead"  and  not  glazed  appearance, 
instead  of  dissolving  the  sensitive  salts  in  collodion  as  before  described, 
they  are  dissolved  in  alcohol  and  water,  and  any  saccharine  substance 
which  is  needed  is  added.  The  paper  is  then  prepared  by  covering  it 
with  the  alcoholic  and  water  solutions,  combined  with  the  chemical 
salts  to  render  the  paper  sensitive.  The  paper  thus  prepared  is  hung 
up  in  a  dark  room  to  dry,  when  it  is  also  ready  for  the  process  of  print- 
ingby  the  action  of  light. 

The  patentees  claim,  "  First, — the  manner  of  preparing  photographic 
paper  or  other  materials  as  herein  set  forth.  Secondly, — ^the  using  of 
the  nitrates  of  uranium  and  silver  in  combination,  by  which  a  new 
salt  is  produced,  and  using  them  so  combined  with  the  mediums 
herein  specified  for  the  production  of  photographic  pictures  in  their 
development  at  one  operation,  as  fully  set  forth.' 


To  G-EOKOB  Coles,  of  Qreshain-street,  James  Archibald  Jaques, 
and  John  Amehicxjs  Fanshawe,  both  of  Tottenham,  for  improvements 
in  the  manufacture  of  hoots,  shoes,  and  other  coverings  for  the  feet, — 
[Dated  10th  February,  1865.] 

This  invention  relates  to  an  improved  mode  of  making  the  soles  and 
heels  of  boots  and  shoes,  and  consists  in  forming  them  of  a  com- 
bination of  hard  and  soft  rubber  compound,  combined  with  any  suitable 
textile  fabric,  in  place  of  leather,  as  is  now  usually  employed. 

A  blank,  or  piece  of  the  size  and  shape  of  the  sole,  or  sole  and  heel 
combined,  is  first  stamped  or  cut  out  of  a  sheet  of  hard  rubber  com- 
pound, and,  either  at  the  same  lime  or  afte wards,  small  pieces  are  cut 
out  from  this  blank,  of  a  round,  oval,  rectangular,  or  other  convenient 
shape,  and  in  the  openings  so  formed  are  introduced  pieces  of  soft 
rubber  compound,  so  as  to  make  up  the  sole  complete  again,  but  con- 
sisting of  a  skeleton  or  framing  of  hard  rubber  compound,  combined 
with  internal  pieces  of  soft  rubber  compound. 

In  Plate  YI.,  fig.  1  represents  one  of  these  improved  soles,  composed 
of  hard  and  soft  rubber.  The  hard  rubber  skeleton  is  shown  at  a,  a, 
and  the  soft  rubber  compound  at  h,  h. 

A  thickness  of  soloing  having  been  thus  produced,  is  covered  on  one 
or  both  sides  with  any  suitable  textile  fabric,  such  as  canvas.  Another 
thickness  of  compound  soleing  is  then  placed  thereon,  and,  if  deemed 
desirable,  two  or  more  thicknesses  may  be  added,  with  or  without 
textile  fabric  between  them,  so  that  the  sole,  when  complete,  will  con- 
sist of  alternate  layers  of  hard  and  soft  rubber  compound,  with  or 
without  textile  fabric  between  them.  The  sole  or  piece  so  combined  is 
then  **  cured "  by  heat  in  the  usual  manner,  to  produce  the  change 
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known  as  vulcanizing,  and  may  then  be  employed  in  the  manofacturo 
of  boots  and  shoes  in  place  of  the  ordinary  sole  leather.  The  differ- 
ence in  hardness  between  the  two  parts  of  the  sole  thus  produced  will 
give  a  good  firm  hold  to  the  foot,  and  will  prevent  it  from  slipping. 
The  hardness  of  the  skeleton  framing  will  also  protect  the  softer  parts 
from  undue  wear  and  tear. 

The  improved  soleins  may  be  adapted  to  boots  and  shoes  made  in  the 
ordinary  manner,  which  may  be  clumped  by  attaching  the  improved 
soleing  to  the  leather  soles  of  the  ordinary  shoes  or  boots,  either  by 
means  of  pegs  or  screws,  or  by  means  of  india-rubber  cement ;  but 
where  clump  soles  are  not  always  required,  the  soleinc  may  receive  aa 
''  upper,"  to  allow  for  temporary  attachment  to  a  boot  or  shoe,  as 
shown  at  iig.  2.  The  boot  or  shoe  will  thus  be  goloshed,  but  the  im- 
proved golosh  may  be  readily  removed.  Fig.  3  represents  another 
method  of  temporarily  attaching  one  of  the  improved  soles  to  a  boot. 
In  this  instance  only  a  sole  is  employed,  and  it  is  held  on  the  boot  by 
an  elastic  band  c,  which  passes  behind  the  heel.  Fig.  4  represents 
another  mode  of  temporaruv  attaching  one  of  the  improved  soles  to  a 
boot.  In  this  case  the  band  c,  is  dispensed  with,  and  the  upper  of  the 
sole  is  provided  on  each  side  with  a  button  hole  or  stud  hole  i,  and  the 
boot  is  provided  on  each  side  near  the  waist  with  a  stud  or  button,  ou 
wliich  the  sole  is  hooked  by  the  holes  d. 

The  patentees  claim,  *'  constructing  the  soleing  of  boots,  shoes,  and 
otlicr  coverings  for  the  feet,  in  the  manner  set  forth.'* 


Seunlific  iljtotwes. 


MECHANICAL   ENGINEERS'    JSOCIETY. 

{Continued  from  paffe  116.) 

The  following  paper,  "0«  the  principal  seams  of  coal  and  ironstone  in 
the  Glasgow  coalfield,'^  was  read  by  Mr.  William  Moobe,  of 
Glasgow. 

General  Description  of  Coalfield. — The  valuable  seams  of  coal  and 
ironstone  in  the  Glasgow  Coalfield  are  situated  in  the  counties  of 
Laiuirk,  Stirling,  Dumbarton,  Renfrew,  and  Linlithgow,  and  lie  between 
the  New  Ked  Sandstone  and  the  Hurlet  Coal.  They  are  divided  into 
an  upper  and  a  lower  series  of  minerals :  those  seams  lying  above  the 
Garnkirk  or  Caulm  limestone  of  Ghtrnkirk  and  Bedlay  form  the  upper 
series ;  and  those  lying  under  the  Fossil  or  Cowglen  limestone  form 
the  lower  series. 

The  most  valuable  seams  of  coal  lie  above  the  Garnkirk  or  Caulm 
limestone  in  the  upper  series ;  and  the  principal  seams  of  ironstone  lie 
under  the  Fossil  limestone  in  the  lower  series  of  minerals.  It  is  from 
the  up|)er  series  that  the  coals  have  been  taken  for  the  supply  of  house- 
hold, manufacturing,  and  iron  smelting  purposes,  during  almost  the 
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whole  history  of  the  coalfield ;  and  the  principal  Beams  in  this  series 
are  collectively  known  as  the  Glasgow  and  Monkland  seams,  extending 
over  an  area  comprising  about  37  square  miles,  more  or  less  inter- 
rupted by  faults,  bounded  by  Bathgate  and  Morningside  on  the  east, 
by  Carluke,  Hamilton,  and  Quarter  on  the  south,  by  Glasgow  on  the 
west,  and  by  Gartsherrie  and  Jawcraig  on  the  north. 

The  main  supply  of  ironstone  for  the  use  of  the  Scotch  ironworks 
comes  from  the  two  Fossil  ironstones,  the  two  Qarscadden  Blackband 
ironstones,  and  the  Dairy  Blackband  ironstone. 

Detailed  Description  of  Coal  Seams, — The  Upper  coal  is  that  from 
which  Glasgow  was  in  former  years  supplied  with  the  best  quality  of 
household  coal.  This  seam  is  m  its  best  condition,  both  in  thickness 
and  quality,  near  Glasgow,  Butherglen,  and  Stonelaw.  It  gradually 
gets  inferior  as  it  goes  eastward,  and  thins  out  altogether  in  the 
mineral  fields  near  Coatbridge  and  Baillieston. 

The  £11  coal  is  the  seam  from  which  at  present  the  largest  quantity 
of  coal  for  household  purposes  is  derived,  and  which  now  contributes 
so  largely  to  the  suppiv  of  Edinburgh,  Glasgow,  and  the  north  of  Scot- 
land. The  moat  valuable  deposit  oi  this  seam  is  in  the  neighbourhood 
of  Wishaw  and  Motherwell,  extending  along  the  line  of  the  Cale- 
donian Bailway  nearly  as  far  as  Carluke,  and  on  the  line  of  the 
Lesmahagow  branch  within  a  short  distance  of  Auchenheath.  The 
thickness  of  the  seam,  which  is  not  more  than  4  feet  at  Glasgow  and 
2  feet  at  Baillieston,  gradually  increases  towards  Wishaw  to  about 
11  feet.  In  the  district  adjoining  Wishaw  the  quality  is  of  the  first 
class,  and  the  coal  is  used  chiefiy  for  household  purposes.  In  some  of 
the  collieries  to  the  east  of  Wishaw  the  coal  is  of  a  slightly  burnt 
description,  and  is  used  for  steam  purposes.  There  is  still  a  consider- 
able area  of  this  seam  to  work,  lying  on  the  line  of  the  railways 
already  mentioned;  in  the  locality  immediately  adjoininff  Wishaw, 
however,  it  is  very  much  exhausted.  So  great  has  been  the  demand 
for  this  quality  of  coal,  that  within  an  area  of  about  three  square  miles 
in  the  Wishaw  district  there  are  as  many  as  twenty-five  collieries 
working  almost  wholly  on  this  £11  coal  seam. 

The  ryotshaw  and  Main  coals  are  sometimes  apart  a  distance  vary- 
ing from  6  to  as  much  as  24  feet,  as  at  Baillieston  and  Coatbridge. 
At  Drumpeller  and  Wishaw  they  are  together,  forming  one  seam,  about 
9  feet  in  thickness.  The  Fyotshaw  coal  sometimes  contains  a  thin  gas 
coal,  varying  in  thickness  from  4  to  10  inches:  at  Springhill,  near 
Baillieston,  this  gas  seam  is  of  fair  quality,  and  is  supplied  to  the  Glas- 
gow gas  works.  The  Fyotshaw  and  Main  coals  are  hard  coals,  contain- 
ing rather  too  much  ash  for  household  use,  so  that  they  are  used 
chiefly  for  iron  smelting  and  forge  purposes. 

The  Humph  coal  is  a  thin  seam  of  not  much  value.  It  has  been 
worked  at  Dalmamock,  near  Glasgow,  and  at  Coatbridge,  for  furnace 
purposes  and  for  calcining  clayband  ironstones. 

The  Sjplint  coal  is  that  which  has  been  so  long  used  in  the  manufac- 
ture of  iron  in  the  Coatbridge  district.  It  is  a  nard  coal  of  excellent 
quality,  and  in  the  Monkland  district  is  very  nearly  exhausted.  At 
Wishaw,  and  in  the  district  towards  Hamilton,  it  is  entire  ;  but  it  has 
been  found  very  expensive  to  work,  on  account  of  having  a  soft  shale 
roof.    This  seam  ot  coal  is  usually  accompanied  by  a  thin  band  of  clay 


Digitized  by 


Google 


i6fl  KKWTOK^S  LOKDOK  loUBKAL  01  ABTS.  t**''wt'^' 

ironstoue,  varying  in  thickness  from  3  to  4  inches,  which  is  worked  in 
connection  with  the  coal.  At  Bredisholin,  near  Baillieston,  this  seam 
becomes  a  gas  coal,  and  is  worked  as  such  to  a  considerable  extent  for 
the  supply  of  Glasgow  and  for  Irish  consumption. 

The  Wee  coal  is  a  good  household  coal,  and  is  extensively  worked  as 
such  in  the  Baillieston  district  for  the  supply  of  Glasgow.  The 
collieries  working  this  seam  lie  principal! v  along  the  line  of  the  Monk- 
land  Canal,  by  wnich  the  coal  is  conveyea  to  Glasgow  and  other  parts 
of  the  Clyde. 

The  Virtue  Well  coal  is  essentially  a  Monkland  coal.  It  is  found 
best  in  the  neighbourhood  of  Airdrie  and  Coatbridge,  and  is  used  prin- 
cipally for  household  purposes.  In  some  of  the  collieries  near  Airdrie 
the  coal  is  burnt,  and  is  used  for  steamboat  purposes.  In  the  eastern 
part  of  this  seam,  extending  to  Slamannan,  it  is  called  the  Johnstone 
coal,  where  it  is  of  a  coarser  quality,  and  is  used  for  household 
purposes. 

Tne  Eiltongue  coal  is  worked  in  the  neighbourhood  of  Coatbridge 
and  Airdrie,  at  a  thickness  of  about  2|  feet.  At  Drumpeller  it  is 
64  feet  thick,  and  is  used  for  household  and  forge  purposes.  In  the 
Eedding  and  Slamannan  districts  this  seam  is  called  the  Splint  coal ; 
and  at  Slamannan  it  is  one  of  the  most  valuable  of  the  Scotch  steam 
coals,  and  brings  the  highest  price  on  the  Porth  and  Clvde  for  this 
purpose.  At  Bedding  the  coal  changes  its  character,  and  becomes  a 
hard  splint  coal  suitable  for  iron  smelting  purposes.  Above  the  Splint 
coal  at  Slamannan  there  is  a  seam  known  as  the  Lady  Grange  seam, 
about  2i  feet  thick,  worked  chiefly  for  household  purposes.  At  Calder- 
braes,  in  the  position  which  the  Kiltongue  coal  would  occupy,  there 
is  an  ironstone  called  the  Calderbroes  ironstone,  about  8  inches  thick. 

The  Drumgray  coal  is  known  in  the  Bedding  and  Slamannan  districts 
as  the  Coxrod  coal.  In  the  Airdrie  and  Coatbridge  districts  this  seam 
is  a  hard  furnace  coal ;  in  the  Bedding  and  Slamannan  districts  it  is  a 
household  coal  of  very  superior  quali^. 

The  Lower  Drumgray  or  Lower  Coxrod  coal  is  a  seam  worked  for 
household  purposes ;  it  is  usually  thin,  however,  aud  is  not  generally 
much  worked. 

Besides  the  seams  above  described,  which  are  collectively  known  as 
the  Glasgow  and  Monkland  seams,  there  are  also  several  minor  seams 
of  coal  in  the  upper  series ;  namely,  those  of  the  Bathgate,  Grange- 
mouth, and  Netherwood  districts  ;  and  in  the  lower  series,  the  Fossil, 
Kilsyth,  Kirkintilloch,  Cowglen,  Titwood,  Hurlet,  Campsie,  Duntocher, 
Milngavie,  Auchenheath,  and  Lesmahagow  coals.  These  seams,  how- 
ever, are  chiefly  local,  worked  only  in  the  immediate  districts  in  which 
they  are  found. 

The  Bathgate  seams  are  all  of  such  an  inferior  quality  that  they  are 
not  even  worked  for  the  supply  of  the  immediate  district.  The  coal 
used  in  Bathgate  is  principally  brought  from  the  Monkland  or  from 
the  Wishaw  coalfield. 

The  Grangemouth  coals  are  geologically  the  same  'as  those  at  Bed- 
diug,  but  are  a  little  thicker,  and  the  seams  are  more  numerous.  In 
point  of  quality,  the  coals  are  not  equal  to  those  of  Bedding  and 
Slamannan.  The  collieries,  however,  have  the  advantage  of  being  near 
the  shipping  port  of  Grangemouth,  requiring  little  railway  carriage, 
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so  that  the  inferior  qaality  of  the  coals  is  compensated  for  by  their 
cheapness,  and  the  colliery  proprietors  are  enabled  to  ship  a  consider- 
able quantity  of  coal.  The  Netherwood  coals  are  coking  and  smithy 
coals  lying  immediately  under  the  Caulm  limestone. 

The  Fossil  seams  of  coal  lying  in  proximity  to  the  ironstone  seams 
are  worked  mainly  for  the  supply  of  workmen's  fires  and  engine  fires 
at  the  collieries,  raising  the  ironstone.  The  Kilsyth  coals  are  of  a 
coking  description,  and  are  converted  into  coke  at  the  coUieries  for  the 
supply  of  Glasgow.    The  Kirkintilloch  coals  are  generally  steam  coals. 

The  coals  of  Hurlet,  Campsie,  Duntocher,  and  Milngavie  are  inferior, 
and  are  used  for  steam  purposes  in  those  districts.  The  Lesmahagow 
and  Auchenheath  coal  is  used  for  the  production  of  gas,  and  is  the 
most  valuable  of  Scotch  cannels. 

Detailed  Bescriptum  of  Iromtone  Seams. — The  Palaoecraig  Black- 
band  ironstone  is  a  seam  of  inferior  quality,  very  poor,  and  yielding 
only  a  poor  percentage  of  metallic  iron.  It  has  been  worked  only  by 
the  Gartsherrie  Iron  Company  at  Palacecrai^,  near  Airdrie.  It  ex- 
tends over  a  large  area  in  the  Coatbridge  district,  but  its  quality  has 
never  been  found  such  as  to  warrant  its  being  much  worked. 

The  Airdria  Blackband  ironstone  may  be  said  to  be  almost  wholly 
exhausted.  It  was  upon  this  seam  that  the  majority  of  the  ironworks 
at  Coatbridge  were  founded.  It  was  discoverea  by  the  late  Mr.  David 
Mushet  about  the  beginning  of  the  century,  and  was  highly  valued 
for  its  freedom  firom  deleterious  impurities,  and  for  the  quantity  of 
carbonaceous  matter  which  it  contained. 

The  Soft  Blackband  ironstone  resembles  the  Falacecraig  ironstone 
in  point  of  ^ualit^.  It  was  worked  near  Airdrie,  but  was  abandoned 
on  account  of  its  inferior  quality. 

The  Cleland  Boughband  ironstone  is  peculiar  to  the  mineral  field 
around  Cleland.  It  is  a  claybaud,  yielding  about  1000  calcined  tons 
per  acre. 

The  Bellside  ironstone  is  found  and  worked  in  a  limited  area  near 
Bellside,  about  1^  mile  south  east  of  Newartbill.  It  is  a  black  band 
ironstone  of  good  quality,  and  worth  about  16«.  per  ton  at  the  Coat- 
bridge works.  The  most  extensive  working  of  tnis  seam  is  at  Green- 
hill,  in  the  parish  of  Shotts. 

The  Calderbraes  ironstone  is  a  band  lying  in  the  position  of  the 
Kiltongue  coal,  but  not  extending  over  a  large  area.  It  is  worked 
at  Fas&ne,  near  Airdrie,  and  at  the  Calderbank  Iron  Works.  There 
is  a  thin  gas  coal  in  connection  with  the  seam,  which  has  recently  been 
used  for  the  production  of  paraffin  oil. 

The  next  seams  are  the  Slaty  bands  of  ironstone,  which  are  the  only 
seams  lying  in  the  upper  series  of  minerals  that  are  likely  to  yield  a 
supply  of  blackband.  The  geological  positions  of  these  seams  extend 
over  an  area  equal  to  30  or  40  square  miles,  a  large  part  of  which, 
however,  is  wholly  unproved,  while  an  equally  large  part  has  been 
proved  to  contain  nothing  beyond  the  mere  position  of  the  seams,  the 
ironstones  themselves  being  found  to  have  thinned  out.  Both  in  thick- 
ness and  quality  these  seams  are  exceedingly  variable,  measuring  in 
some  phu*es  as  bttle  as  4  inches  thick,  and  in  others  as  much  as  8  or  4 
feet.  In  its  best  state  the  quality  of  the  ironstone  is  nearly  equal 
to  the  Airdrie  blackband ;  while  at  many  phices  to  the  north  of  Airdrie 
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it  contaiiiB  so  large  a  proportioii  of  sulphur  as  to  render  it  quite  unfit 
for  iron-making  purposes.  These  bands  of  ironstone  have  been  mostly 
worked  at  Bathgate,  Crofthead,  and  Shotts.  There  are  three  alatj 
bands  of  ironstone  as  proved  at  Arden.  The  first  of  these  is  about 
7  inches  thick,  and  is  supposed  to  be  the  same  seam  as  that  worked  at 
Garbethill,  Todsbughts,  Cameron  G-len,  and  Afden.  The  second  or 
mid  slaty  band  is  about  16  inches  in  thickness,  and  is  supposed  to  be 
the  same  ironstone  as  that  found  at  Stepends,  Crofthead,  Armadale, 
and  Shotts.  The  third  band  ranges  in  thickness  from  7  inches  to  4  feet, 
and  lies  in  the  same  position  as  the  seam  at  Ooodockhill.  lu  the 
neighbourhood  of  Bathgate  the  mid  seam  lies  in  connection  with  the 
famous  Torbanehill  coal,  so  highly  valuable  for  the  production  of 
paraffin  oil. 

The  next  valuable  seams  of  ironstone  are  those  lying  under  the 
Fossil  or  Cowglen  limestone.  The  first  of  these  are  the  Fossil  iron- 
stones, two  seams  of  excellent  quality,  the  first  of  which  is  about 
14  inches  thick,  and  the  second  about  lo  inches,  both  lying  in  oonnec 
tion  with  thin  beds  of  coal,  which  conduces  much  to  economy  in  work- 
ing them.  These  two  seams  of  ironstone  extend  over  a  large  district, 
and  generally  maintain  a  regular  thickness.  Under  the  lowest  of  them 
lies  tne  GK>van  gas  coal,  occupying  the  same  position  as  the  Lesmaha- 
^ow  and  Knightewbod  gas  coal.  The  quality  of  this  coal  is  best,  and 
it  is  worked  most  extensively  at  Lesmahagow. 

The  next  seam  is  the  California  Clayband  ironstone,  of  good  quality, 
and  worked  at  Eelvinside,  to  the  west  of  QIasffow. 

The  Upper  ironstone  of  Ghirscadden  is  the  next  seam;  it  is  a 
blackband  of  first*rate  quality,  varying  from  8  to  14  inches  in  thick- 
ness. 

The  Lower  ironstone  of  Garscadden  is  very  much  of  the  same 
quality  as  the  preceding ;  it  varies  in  thickness  from  4  to  14  inches. 

The  Ghkribaldi  Clayband  ironstone  underlies  the  last-mentioned 
seam,  averaging  14  inches  thick. 

The  Dairy  or  Johnstone  Blackband  ironstone  lies  under  the  pre- 
ceding seams,  varying  from  10  to  18  inches  in  thickness. 

The  ironstones  worked  at  Comrio,  Oakley,  Inzievar,  Cowdenbeath, 
and  Lumphinnans  in  Fifeshire — Kinneil,  G-range,  and  Balbardie,  in 
Linlithgowshire — Croy,  Banton,  Kilsyth,  and  Kirkintilloch,  in  Dum- 
bartonshire— Dolnhingstone,  Tranent,  and  Wallyford,  in  East  Lothian 
— ^Drvden,  in  Mia  Lothian — Johnstone  and  Paislev,  in  Benfrewshire— 
Muirkirk  and  Dairy,  in  Ayrshire — Fossil,  Garscadden,  Kenmure,  and 
Cadder,  in  Lanarkshire— correspond  in  position  with  the  ironstones 
lying  under  the  Fossil  or  Cowglen  limestone. 

Between  the  Dairy  blackband  ironstone  and  the  Hurlet  coal  there 
are  numerous  clayband  ironstones ;  but  with  the  exception  of  one  or 
two  which  have  been  partially  worked  at  Hurlet  there  are  none  work- 
able. In  the  position  of  the  Hurlet  coal  itself  there  is  sometimes 
found  a  band  or  ironstone,  as  at  Easterhouse,  near  Camwath  ;  but  it  is 
usually  so  contaminated  with  sulphur  as  to  be  quite  unsuitable  for 
iron-making  purposes. 

Fitting  Mid  Working  of  Collieries. — ^The  depth  at  which  the  seams 
of  coal  and  limestone  are  usually  found  varies  from  20  to  about 
400  yards.    The  pita  in  the  neighbourhood  of  Glasgow  reaeh  the  Splint 
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coal  at  from  140  to  180  yards,  and  at  Baillieeton  it  is  reached  at  from 
140  to  250  jards.  At  Wishaw  the  pits  seldom  exceed  120  or  140  jards 
to  the  Ell  coal.  The  deepest  pits  sunk  in  the  district  are  the  Nitshill 
Victoria  pifc,  near  Hurlet,  sunk  350  yards  to  the  Hurlet  coal,  about 
5  miles  south-west  from  OlaBgow ;  and  the  Snab  pit,  at  Kinneil,  sunk 
396  yards  to  the  Eastermain  coal.  Some  of  the  pits  at  Fossil  and 
the  neighbourhood  are  sunk  considerably  more  than  200  yards  to 
the  Fossil  ironstone. 

The  shape  of  the  pita  in  plan  is  generally  oblong,  varying  in  size 
from  10  by  5  feet  to  20  by  6  feet,  according  to  the  size  of  pumps  to 
be  put  in  the  shafts.  These  shafts  are  usually  divided  into  two  com- 
partments,— a  space  of  4  or  6  feet  at  the  rise  end  of  the  shaft  being 
kept  solely  for  the  purpose  of  the  upcast  shaft,  and  the  remaining 
distance  divided  for  the  pumping  and  winding  arraugemeats.  The 
upcast  shaft  at  one  end  is  4  feet  wide,  and  the  pumping  shafl  at  the 
other  end  5  feet  wide,  while  the  centre  portion,  9  feet  wide,  contains 
two  sets  of  winding  gear.  The  brattice  or  midwall  is  made  of  planks 
of  red  pine  cut  to  the  width  of  the  pit,  9  inches  deep  and  3  mches 
thick,  let  into  the  wall  on  each  side  of  the  pit,  and  made  air-tight  by 
comer  rackings  of  wood,  cut  out  of  timber  about  G  inches  square.  The 
slides  for  the  cages  are  of  red  pine,  usually  5  inches  square.  The 
needles  or  buntings  for  securing  tne  slides  are  usually  cut  to  a  section 
of  about  9  inches  by  3  inches,  and  are  placed  in  the  shaft  about  9  feet 
apart. 

There  is  not  generally  much  water  in  the  Scotch  collieries.  The 
usual  size  of  the  pumps  varies  from  8  inches  to  16  inches  diameter  of 
the  rising  main  ;  and  when  the  latter  size  is  not  exceeded,  tlie  rods 
are  uauaUy  worked  by  bell  cranks  driven  by  a  horizontal  engine  with 
crank  and  flywheel.  Of  late  years  where  the  diameter  of  the  pipes 
baa  exceeded  16  inches,  direct-acting  engines  have  been  adopted^  with 
the  cylinder  placed  vertically  over  the  pumping  end  of  the  pit.  The 
usuid  length  of  the  lifts  or  sets  of  pumps  is  trom  90  to  100  yards. 

Only  two  systems  of  working  coal  are  employed  in  the  district:  that 
of  "  Stoop  and  Eoom,"  and  the  "  Long  Wall "  working. 

The  Stoop  and  Boom  system  is  much  the  same  as  thatjknow^in 
England  as  the  "pillar  and  stall.''  As  adopted  in  Scotland,  it  i«  cus- 
tomary to  proceed  with  the  working,  leaving  pillars  or  "  stoops  '*  jopn-, 
taining  about  55  or  60  per  cent,  of  the  coal  for  supporting  the  roof^ 
until  the  pit  has  reached  the  limit  of  the  area  which  has  been  laid  out 
for  working.  The  back  working  is  then  commenced,  which  consists 
in  driving  "  rooms  "  through  the  stoops  or  pillars  situated  to  the  rise 
and  on  the  level,  leaving  only  the  four  comers  of  the  pillar.  These 
comers  are  usually  6  to  8  feet  square,  and  are  left  in  the  pit  perma- 
nently, and  consequently  are  lost  to  the  coal  proprietor.  The  propor- 
tion of  coal  taken  out  of  the  field  by  this  system  varies  from  70  to  85 
per  cent,  of  the  total  quantity  of  coal  in  the  field.  Seams  of  coal  above 
4  feet  in  thickness  are  usually  worked  by  this  method. 

The  Long  Wall  system  is  that  usually  adopted  for  Working  neams 
of  coal  under  4  feet  in  thickness  and  all  seams  of  ironstone,  and  by  it 
the  whole  of  the  coal  or  ironstone  is  taken  out  of  the  pit.  The  work-* 
ing  faces  are  carried  forwards  continuously  from  the  shaft  towards 
the  rise  and  along  the  leyel  on  each  side ;  and  for  the  purpose  d 
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bringing  sway  the  coal  as  the  working  faces  advance,  packed  roads  are 
constructed  through  the  goa^  by  building  up  parallel  walls  of  stone  to 
support  the  roof,  which  are  constantly  carried  forwards  as  the  work 
advances. 

The  underground  haulage  is  usually  conducted  by  horses  drawing 
on  roads  going  along  the  fevel  course  of  the  seam.  The  rails  employed 
are  of  cast-iron,  of  an  angle  shape,  about  4  inches  deep  in  the  side,  cast 
in  lengths  of  4  feet,  and  weighing  about  60  rails  to  the  ton.  The 
gauge  to  which  they  are  laid  is  usually  about  2  feet  10  inches,  and 
each  end  of  the  rail  is  spiked  to  a  larch  aleeper,  6  inches  broad  by  2\ 
inches  thick,  costing  l^d.  to  2^^.  each.  The  haulage  of  coals  rrom 
dip  workings  is  accomplished  by  means  of  stationary  engines  placed 
underground,  and  supplied  with  steam  from  boilers  at  the  surface. 
The  steam  is  carried  oown  the  upcast  end  of  the  shaft  in  pipes,  and  the 
exhaust  steam  from  the  engine  is  conveved  about  20  feet  up  the  shaft 
in  pii)es,  and  then  discharged  to  assist  tne  ventilation.  In  some  cases, 
however,  the  plan  of  letting  the  exhaust  steam  escape  into  the  shaft 
has  been  found  to  injure  the  walls  of  the  pit,  by  loosening  the  strata ; 
and  in  recent  fittings  it  has  been  deemed  advisable  to  convey  the  steam 
the  whole  distance  up  to  the  surface  in  pipes. 

The  dip  and  rise  of  the  strata  in  the  district  varies  from  1  in  10  to 
1  in  3.  When  the  inclination  is  so  steep  as  1  in  3,  the  minerals  are 
lowered  from  the  rise  workings  by  self-acting  inclines  with  a  chain 
and  a  horizontal  pulley  at  the  head  of  the  incline.  The  pulley  is 
usually  about  3  feet  in  diameter,  and  the  chain  for  loweringthe  waeons 
is  passed  twice  round  the  pulley,  to  prevent  slipping.  The  bn£e  is 
apmied  to  a  friction  ring  cast  on  the  side  of  the  pulley. 

The  Scotch  collieries  cannot  be  said  to  be  fiery  :  in  few  cases,  indeed, 
are  safety  lamps  required  in  working.  Each  pit  has  its  fireman,  who 
goes  round  the  working  faces  of  the  pit  each  morning  before  the  men 
proceed  to  work,  to  certify  that  all  are  free  from  fire.  There  are  seldom 
any  accumulations  of  gas  except  in  places  wholly  shut  off  from  the  air 
current.  In  the  *'  stoop  and  room '  working,  the  stoops  or  piUars  are 
almost  invariably  turned  without  the  assistance  of  face  brattices.  The 
usual  method  of  conducting  the  air  current  is  to  split  it  at  the  pit 
bottom  and  lead  it  round  the  working  faces,  and  back  to  the  upcast 
end  of  the  shaft  by  the  heading  drift  driven  straight  to  the  rise  from 
the  pit  bottom.  The  size  of  the  main  airways  is  seldom  larger  than 
20  square  feet  area,  and  the  quantity  of  air  travelling  in  each  of  the 
two  splits  does  not  often  exceed  10,000  cubic  feet  per  minute,  or  20,000 
cubic  feet  per  minute  total  quantity  of  air  passing  through  the  entire 
mine. 

The  furnace  is  the  universal  rarefying  power  for  ventilation.  The 
steam  jet  as  a  principle  has  not  been  adopted,  the  only  applications  of 
steam  for  ventilating  purposes  being  in  working  with  underground 
engines,  where  the  exhaust  steam  is  discharged  into  the  upcast  shaft. 
The  furnaces  employed  for  ventilation  are  built  a  good  deal  after  the 
Newcastle  model ;  not  so  large  certainly,  but  the  same  in  shape.  The 
firegrate  of  a  ventilating  furnace  is  about  7  feet  long  by  5  vdet  wide, 
placed  about  20  inches  or  2  feet  above  the  floor.  The  spring  of  the 
arch  is  about  3  feet  above  the  firebars,  and  the  arch  is  turnml  witJi  a 
ise  of  about  2^  feet  in  the  centre.    The  ftirnace  is  usually  placed 
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about  40  feet  back  from  tbe  upcast  abaft,  and  tbe  arcb  over  the  fire  is 
built  forwards  into  tbe  shaft.  The  whole  volume  of  the  return  air 
from  the  workings  is  made  to  pass  over  the  firegrate,  as  the  return 
current  is  never  inflammable,  and  there  is  never  any  necessity  for 
dumb  drifts. 

Tbe  usual  form  of  winding  engines  employed  Is  a  pair  of  coupled 
horizontal  engines,  with  cylinders  varying  from  20  inches  to  30  inches 
diameter,  4  to  5  feet  stroke,  and  10  to  13  feet  winding  drums  on  the 
first  motion.  The  weight  of  the  hutch  or  wagon  bringing  the  coal 
from  the  collier  is  about  4  cwts.,  and  it  contains  about  10  cwts.  of  coal. 
Two  hutches  are  usually  raised  at  a  time,  so  that  the  load  on  each  rope 
is  about  28  cwts.,  exclusive  of  the  cage,  which  weighs  from  6  to  7  cwts. 
The  quantity  raised  from  each  pit  ranges  from  50  to  350  tons  per  day. 
Hemp  ropes  are  in  most  common  use:  where  wire  ropes  are  used, 
round  wire  ropes  are  becoming  more  common  in  deep  pits.  Flat  wire 
ropes  were  a  good  deal  used ;  but  there  is  an  impression  among  Scotch 
engineers  that  they  are  not  economical,  and  this  is  attributed  to  an 
unequal  straining  on  the  difierent  plies  forming  the  rope,  and  they 
have  been  abandoned  in  many  collieries  on  this  account. 

The  cost  of  sinking  and  fitting  the  pits  of  course  depends  entirely 
upon  the  depth  and  the  quantity  of  water  to  be  contended  with.  The 
nature  of  tbe  strata  in  all  parts  of  the  coalfield  is  about  the  same, 
consisting  of  alternating  beds  of  sandstone  and  shale.  Taking  the 
average  quantity  of  water  to  be  raised  from  a  pit  at  250  gallons  per 
minute,  which  is  considered  a  fair  quantity  in  the  district,  the  cost  of 
fitting  and  sinking  a  pit  is — 

For  a  pit  120  yards  deep,  about  £3,000. 

„       160  yards    „        „     £5,000. 

200  yards    „        „     £7,000. 

These  sums  are  exclusive  of  the  cost  of  the  working  plant  for  properly 
working  the  colliery. 

The  cost  of  working  the  coal  and  putting  it  in  wagons  for  delivery, 
including  royalty  and  all  charges,  varies  from  3*.  to  4«.  6d.  per  ton  of 
22 1  cwts.  The  first  of  these  rat^s  represents  nearly  the  cost  of  raising 
the  Wishaw  Ell  coal,  and  the  latter  the  cost  for  the  thinner  seams 
under  the  Splint  coal.  The  cost  of  raising  and  calcining  the  ironstone 
ready  for  delivery,  including  royalty  and  all  charges,  varies  from  10*. 
to  18*.  per  ton  of  22|  cwts.  The  general  average  cost  of  coal  at  the 
Coatbridge  Iron  Works,  including  lordship,  cost  of  working,  and  rail- 
way charges,  ranges  from  5*.  to  5«.  6d,  per  ton  ;  and  the  cost  of  cal- 
cined ironstone  from  13#.  6d.  to  20*.  per  ton.  Limestone  is  generally 
purchased  from  the  limestone  quarries,  and  costs,  delivered  at  the  works, 
about  5*.  3d.  per  ton. 

The  average  royalty  paid  to  the  landlord  is  about  Sd.  per  ton  on 
coal.  The  Wishaw  Ell  coal,  however,  has  recently  realised  as  much  as 
1*.  8^.  per  ton.  The  lordship  on  gas  coal  is  one-eighth  of  the  hill 
price  or  the  price  at  the  pit  mouth.  On  blackband  ironstone  the  lord- 
ship is  2«.  6i.  to  3*.  6d.  per  calcined  ton  of  22  J  cwts. ;  and  on  clayband 
ironstone  1«.  to  1*.  3c?.  per  calcined  ton  of  22|  cwts.  The  lordship  on 
limestone  is  about  4d.  per  ton. 
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Mailtioay  and  Canal  Accommodation. — Tlie  district  is  accommodated 
by  the  Caledoniaii,  Edinburgh  and  QUsgow,  Monkland,  Scottish  Cea- 
tral,  and  G-lasgow  and  South  Western  Railways  ;  and  by  the  Monk- 
land,  Forth  and  Clyde,  and  Union  Canals. 

The  Caledonian  Ilailway  lies  over  the  most  valuable  part  of  the  coal- 
field, and  accommodates  the  most  valuable  coals  in  the  upper  aeries  of 
minerals.  On  the  line  from  Grlasgow  to  Edinburgh  it  passes  the  Caulm 
limestone  and  fireclay  field  at  G-amkirk.  It  enters  upon  the  coalfield 
at  Qurtcosh  station,  running  over  the  outcrop  of  the  Kiltongue  coal. 
It  then  passes  the  collieries  of  Gkirtsherrie,  Coatbridge,  Whifflet,  Holy- 
town,  and  enters  upon  the  great  Wishaw  coalfield  at  Motherwell,  and 
leaves  it  near  Carluke.  The  Lesmahagow  branch  brings  the  gas  coal 
from  Lesmahagow,  the  ironstone  from  Bankend,  and  the  upper  coals 
from  Larkall,  Allanton,  Ferni^ir,  and  other  collieries,  as  far  up  the 
line  as  to  near  Auchenheath.  The  Wilsontown  branch  takes  the  gas 
coal  and  ironstone  from  Wilsontown  and  Forth.  The  Clydesdale 
Junction  branch  accommodates  the  Newton  and  Eutherglen  coalfields, 
and  serves  aa  a  route  for  the  conveyance  of  coal  from  the  Wishaw  field 
to  the  south  and  east  districts  of  Grlasgow.  The  coal  traffic  on  this 
line  finds  a  shipping  port  at  Glasgow,  (freenock,  Granton,  and  Leitb, 
on  one  system  of  railways;  and  at  Kirkintilloch  on  board  canal 
boats,  by  means  of  the  Kirkintilloch  branch  of  the  Monkland  liail- 
ways. 

The  Edinburgh  and  Glasgow  Railway  main  line  passes  over  the 
Fossil  and  Bishopbriggs  ironstone  field,  and  with  the  assistance  of  the 
Scottish  Central  and  Monkland  Bailways  opens  up  a  communication 
between  the  Coatbridge  ironworks  and  the  Penny  ironstone  field.  The 
Bedding  collieries  are  on  the  main  line,  and  the  Blackbraes  collieries 
are  connected  with  it  by  the  Blackbraes  branch.  The  Milngavie  and 
Helensburgh  branches  pass  over  the  Mihigavie  and  Kelvinside  mineral 
field.  The  only  shipping  port  of  the  Edinburgh  and  Glasgow  line  on 
its  own  system  is  Grangemouth,  but  it  is  in  communication  with 
Leith  and  Granton  hj  tlie  Caledonian  Railway. 

The  Monkland  Railway  system  accommodates  nearly  the  whole  area 
containing  the  accessible  portion  of  the  slaty  bands  of  ironstone,  and 
conveys  all  the  ironstones  arising  on  it  to  the  ironworks  over  one 
system  of  railway.  It  accommodates  the  Bathgate  coal  and  ironstone 
field,  and  the  coalfields  of  Slamannan  and  Airdrie.  The  shipping  ports 
on  the  canal  are  Causeway  End  and  Kirkmtilloch,  and  Boness  on  the 
sea  board. 

The  ironstone  fields  of  Govan,  Paisley,  and  Johnstone,  are  accommo- 
dated by  the  main  line  of  the  Glasgow  and  Soutli  Western  Railway. 

The  Monkland  Canal  conveys  the  coals  in  the  Baillieston  and 
Drurapeller  districts  to  the  ironworks  or  to  Glasgow,  or  to  Greenock 
by  the  Forth  and  Clyde  Canal.  The  Union  Canal  conveys  the  coals 
from  Bedding  and  Causeway  End  to  Edinburgh. 

In  conclusion,  it  may  be  stated  generally  that  the  area  containing 
the  most  valuable  coals,  which  ai\5  those  above,  and  including  the 
Splint  coal  seam,  is  bounded  on  the  west  by  Glasgow ;  on  the  north  by 
Greenfield,  Cardowaii,  Easterhouse,  Heatheryknowe,  Oartslierrie,  Air- 
drie, and  Standrig ;  on  the  east  by  Clarkston,  Chapelhall,  and  Cleland  j 
and  on  the  south  by  Dalserf  and  Larkhall.    The  area  containing  the 


Digitized  by 


Google 


'^'TSf  *'^]  KEWTOir*S  LOKDOir  JOTTRirAL   0*  AUTS.  17d 

Virtue  Well,  Kiltongue,  and  DrumgrBj  coals,  and  the  ironstones  in 
their  locality,  extends  as  far  north  as  Jawcraig,  Falkirk,  and  Ghrange- 
mouth ;  east  as  far  as  Bathgate ;  and  south  to  near  Carluke.  The  area 
containing  the  seams  in  the  locality  of  the  Possil,  Qarscadden,  and 
Dairy  ironstones,  extends  as  far  north  as  Duntocher,  Milngavie, 
Kilsyth,  and  Denny ;  and  as  far  east  as  Bathgate  and  Wilsontown ; 
and  nearly  as  &r  south  as  Lanark.  It  has  heen  from  these  districts 
that  the  supply  of  coal  and  ironstone  has  heen  almost  wholly  derived 
during  the  last  hundred  years. 

The  whole  Ghlasgow  mineral  district,  forming  the  subject  of  the 
present  paper,  contains  111  blast  furnaces,  producing  about  000,000 
tons  of  pig  iron  per  annum,  and  consuming  about 

2,500,000  tons  of  coaI. 
1,485,000  tons  of  ironstone.     . 
44^,000  tons  of  limestone. 

The  entire  district  contains  about  260  collieries,  which  raise  annually 
about  8,500,000  tons  of  coal,  or  nearly  77  per  cent,  of  the  whole 
produce  of  Scotland. 


LOBD  STANLEY  ON  THE  PATENT  LAWS. 

Thsbe  is  a  feeling  in  the  minds  of  some  thinking  men,  whom  we 
should  be  sorry  to  accuse  of  vanity,  that  every  subject  they  encounter, 
which  appeals  to  the  reasoning  faculty,  they  must  of  necessity  be  able 
to  compass,  and  that  without  the  application  of  persistent  investigation. 
When,  however,  they  meet,  as  they  are  likely  to  do,  with  a  check,  and 
find  themselves  at  fault  in  their  conclusions,  thev  will  then  take  a 
short  cut  to  the  solution  of  their  difficulties.  If  it  is  a  question  of 
faith  that  has  puzzled  them,  they  will  cast  anchor  in  the  fathomless 
abyss  of  scepticism ;  or  if  it  relates  to  some  branch  of  science,  they  will 
ignore  the  lacts  on  which  that  science  is  founded,  because  they  appear 
to  run  counter  to  other  and  perhaps  easily  reconciled  facts.  This 
apparent  desire  to  arrive  at  some  decision  is  not  due  to  a  natural  im- 
petuosity of  temperament,  for  we  have  recospiised  it  alike  in  the  sound 
lawyer  and  the  calm  politician.  Men  of  this  stamp  would  seem  to 
say,  "  Auything  is  better  than  doubt,'*  and  then  to  make  their  plunge 
at  a  decision.  In  this  way  we  can  account  for  the  adverse  verdicts 
which  have  been  from  time  to  time  pronounced  against  the  Patent 
Laws  by  men  who,  had  they  but  sufficient  facts  before  them, 
were  eminently  qualified  to  judge  of  their  action  on  the  individuals  and 
communities  they  are  designed  to  affect.  The  lull  in  politics  during 
the  last  month  has  given  Lord  Stanley  an  opportunity  of  expressing 
his  opinion  on  the  Patent  Laws  more  fully  than  when  he  last  broached 
the  subject  in  Pariiament,  and  his  speech  before  the  Liverpool  Chamber 
of  Commerce  has  produced  some  spirited  replies.  Our  facetious  con* 
temporary,  Punch,  has  not  lost  the  opportunity  thus  afforded  him  of 
aunouncing  his  views  on  this  branch  of  politioEd  economy,  and,  in  a 
satirical  letter  to  Lord  Stanley,  headed  **  Hang  the  Liventor^'*  he  has 
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expressed  himself  as  a  believer  in  the  popular  "  delusion  "  which  we,  in 
common  with  all  inventors,  share  on  the  subject.  At  the  same  time, 
an  article  appeared  in  the  Landon  Beview,  on  the  policy  of  granting 
patents,  remarkable  for  its  calm  argumentative  tone,  and  pointing  out 
wherein  Lord  Stanley  has  allowed  himself  to  be  led  away.  We 
willingly  give  this  paper  further  publicity,  in  the  hope  that  it  may 
confirm  the  faith  of  some  whose  views  have  of  late  been  greatly 
shaken  by  the  course  of  persecution  (for  we  can  find  no  better  word) 
which  some  patentees  have  recently  thought  proper  to  take  in  estab- 
lishing their  alleged  rights,  to  the  great  detriment  of  the  patent  interest 
generally.    The  following  is  the  paper  referred  to : — 

"Lord  Stanley  has,  at  the  Liverpool  Chamber  of  Commerce, 
announced  his  adhesion  to  the  views  of  those  who  would  abolish 
patents  for  inventions.  The  conversion  of  so  eminent  a  statesman  to 
that  way  of  thinking  will  be  viewed  as  a  great  triumph  by  the  very 
small,  but  very  dogmatic,  class  of  writers  to  whom  he  gives  the  support 
of  his  name ;  and,  as  he  was  chairman  of  the  committee  which  lately 
reported  on  the  amendment  of  the  law  on  that  subject,  it  must  be  fairly 
admitted  that  he  has  not  decided  without  full  means  of  understanding 
the  subject.  But  his  opinions  are  not  quite  unqualified,  and  his 
qualifications  derive  peculiar  importance  from  the  character  of  his  mind. 
Ke  does  not  dispute  that  the  system  of  rewarding  a  meritorious  inven- 
tion by  securing  the  sole  use  to  the  inventor  for  a  limited  term  of  years 
is  in  principle  sound,  just,  and  reasonable.  He  candidly  quotes  the 
doctrine  of  Mr.  John  Stuart  Mill,  that  the  abolition  of  the  Patent  Laws 
would  be  *  not  free  trade,  but  free  ri^ht  of  stealing  ;'  and  he  admits 
that  the  system  is  not  only  supported  by  very  great  thinkers,  but  by 
the  laws  of  every  civilizea  community  m  Europe  and  in  Ajnerica. 
But  he  rests  his  whole  opposition  on  the  difficulty  of  fairly  carrying  out 
the  principle  in  detail,  and  on  the  evils  of  which  the  present  state  of 
the  law  18  productive.  Now,  this  is  very  characteristic  of  Lord 
Stanley's  peculiar  turn  of  mind.  He  is  eminently  practical,  eminently 
incapable  of  imagination  or  creation.  Ko  man  sees  more  clearly  exist- 
ing abuses,  blunders,  evils ;  but  he  cannot  conceive  the  working  of  a 
system  which  he  does  not  sec.  So,  looking  at  the  mischiefs  which  a 
bad  patent  law  operates,  he  rushes  to  the  conclusion  that  there  is  no 
remedy  for  them  but  the  abolition  of  the  Patent  Laws  altogether; 
because  he  is  incapable  of  foreseeing  the  larger  mischiefs  which  would  be 
a  consequence  of  that  abolition,  and  equally  incapable  of  seeing  the  con- 
struction of  a  system  which  would  avoid  the  dangers  of  abolition  while 
mitigating  the  evils  of  the  existing  rules. 

"This  striking  mental  characteristic  becomes  apparent  on  a  mere 
glance  at  the  ejections  which  Lord  Stanley  takes  to  the  system  of  a 
patent  law.  Admitting,  as  we  have  observed  he  does,  the  soundness  of 
the  principle  in  theory,  liis  objections  are  whoU^  of  detail.  In  the  first 
place,  he  says  we  have  an  enormous  multiplication  of  patents,  many  for 
yery  trivial  improvements ;  some  taken  out  on  mere  speculation  that 
they  must  be  bought  up  by  those  who  would  make  a  real  improvement ; 
others  created  or  bought  up  by  large  manufacturers,  in  order  to  prevent 
rivals  from  entering  the  trade.  Then,  in  the  second  place,  he  observes 
that  many  minds  may,  at  the  same  moment,  be  in  pursuit  of,  and  on  the 
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verge  of  discoYering,  some  useful  idea,  and  that  it  is  unreasonable  to 
allow  the  accident  of  a  patent  for  it  being  first  secured  by  one  of  the 
number  to  bar  the  way  to  all  the  rest.  In  the  third  place,  he  objects 
to  the  immense  expense  of  legal  inquiries  into  patents — an  expense,  he 
thinks,  not  depenaent  on  the  defects  of  existing  tribunals,  but  on  the 
nature  of  the  questions  to  be  investignted  ;  and  he  denies  that  any  of 
these  evils  could  be  obviated  or  diminished  by  the  establishment  of  any 
controlling  power  over  the  granting  of  patents,  with  the  design  of  limit- 
ing them  to  strictly  novel  and  useful  inventions,  because  he  thinks  no 
tribunal  could  per&rm  such  a  task,  or  bear  up  against  the  remonstrances 
of  those  whom  it  rejected. 

"  But  while  the  inconveniences  of  the  existing  system  are  thus  vividly 
portrayed,  it  is  certainly  remarkable  to  find  so  entire  an  absence  of 
appreciation  of  the  inconveniences  of  its  total  abolition.  Let  us  try  to 
supply  this  important  void  in  the  argument.  Supposing  there  was  no 
protection  of  inventions,  what  would  be  the  first  consequence  P  In  the 
case  of  an  inventor  engaged  himself  in  the  manufacture  in  which  he  had 
devised  a  new  process,  the  first  impulse  would  be  that  he  should 
endeavour  to  preserve  his  secret.  But  a  manufacture  conducted  in 
secrecy  is  at  enormous  disadvantage.  The  restrictions  of  the  Excise 
Laws,  from  which  so  many  of  the  branches  of  our  native  industry  are 
now  only  emerging,  and  which  for  so  many  years  crippled  their  growth, 
are  nothing  to  uiose  of  attempted  secrecy.  Processes  must  be  separated, 
that  the  workmen  may  -not  comprehend  the  mystery,  immense  wages 
must  be  paid  to  retain  them  from  deserting  to  competitors,  simplicity 
must  be  avoided,  and  expense  introduced  for  no  purpose  but  to  com- 
plicate and  confuse  the  methods  used.  Experiments  for  further 
improvement  must  be  avoided,  for  they  would  not  only  tend  to  dis- 
closure, but  to  the  loss  of  the  outlay  incurred  in  establishing  the  exist- 
ing expensive  methods.  After  all,  if  the  attempt  to  maintain  the  secret 
was  successful,  the  public  would  be  no  gainers,  for  it  would  constitute 
a  strict  monopoly,  and,  unlike  a  patent,  a  monopoly  that  would  be  last- 
ing till  either  the  secret  was  discovered,  or  till  it  died  with  its  first 
employers.  If,  however,  a  rival  succeeded  in  learning  it,  the  monopoly 
would  still  be  as  strict  and  injurious ;  and  only  in  the  case  of  the  secret 
becoming  universally  known  before  the  expiry  of  the  fourteen  years 
during  which  a  patent  would  have  protected  it,  would  there  be  the 
smallest  possibility  of  public  gain.  But  if  we  take  the  case  of  an 
invention  not  applying  to  a  process  used  by  the  manufacturer,  but  of  an 
improvement  in  the  means  by  which  work  is  done — in  machinery,  for 
example,  to  be  employed  in  a  given  trade— we  shall  find  a  different  class 
of  evils  resulting  from  the  abolition  of  protection  to  novelty.  Here 
there  can  be  no  secrecy,  for  the  finished  article  shows  the  improvement 
on  its  face.  But  what  motive  will  there  be  to  induce  a  maker  of 
machiuery  on  a  large  scale  to  improve  its  character,  when  by  so  doing 
he  will  not  raise  any  fresh  distinction  in  his  own  favour  as  compared 
with  his  competitors,  seeing  that  all  of  them  may  the  next  day  imitate, 
without  the  expense  of  any  previous  trials,  the  improvement  which  he 
has  elaborated  at  great  cost  of  time  and  money  ?  Nothing  obviously 
can  so  tend  to  make  every  manufacturer  set  his  face  against  improve- 
ments, as  the  knowledge  that  he  will  have  all  his  pains  for  nothing,  and 
be  after  all  undersold  iu  the  very  article  he  has  striven  to  perfect, 
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LflBtly,  let  lu  new  the  caae  of  inventionB  not  niAde  by  manu&cturen, 
or  by  those  in  their  emplorment,  bat  by  men  wholly  outside  the  trade. 
A  very  liurge  proportion  of  our  most  valuable  inventions  belong  to  this 
category.  Now,  it  is  certain  that  the  main  motive  of  all  such  minds  is 
the  hope  of  being  able  to  secure  a  reward.  Other  motives,  of  course, 
exist  beside  this.  There  is  the  hope  of  glory,  and  the  innate  impulse 
of  invention.  But  few  indeed  would  exercise  the  immense  perseverance 
and  labour  needful  to  make  any  such  valuable  idea  practieanlT  available, 
unless  stimulated  by  the  expectation  of  the  reward  of  wealth,  as  well 
as  of  iMurren  honour.  Now,  from  this  class  of  persons  the  total  aboli- 
tion of  patents  would  take  away  everv  hope  of  such  a  result.  They  can 
turn  their  idea  te  profit  only  by  selling  it  to  some  person  to  whom  it 
would  be  practically  valuable ;  but  who  will  buy  when,  by  the  mere 
£sct  of  the  purchase  and  use,  the  idea  becomes  the  property  of  all  the 
world  ?  Thus,  from  whatever  noint  we  view  the  system  which  Lord 
Stanley  would  establish,  we  shau  fiud  that  his  'free  stealing'  would  be 
a  disastrous  policy  for  the  nation.  He  objects  that  the  mmtiplicity  of 
patents  makes  progress  slow;  but  his  remedy  would  stop  progress 
altogether.  He  complains  of  manufacturers  being  hampered ;  but  he 
woiud  hamper  them  infinitely  more  by  compelling  them  to  advance,  if 
at  all,  under  the  fetter  of  attempted  secrecy.  He  urges  that  several 
inventors  may  be  disappointed  by  one  obtaining  a  prior  patent ;  but  he 
would  disappoint  and  deter  every  application  and  research  by  refusing 
recompense  to  all  alike.  Thb  rougn  doctoring  of  abuses  is  not  states- 
manship, and  will  not,  we  are  persuaded,  gain  the  support  of  the 
Ibglish  public,  much  as  it  is  inclined  to  aamire  and  respect  Lord 
Stanley's  seal  and  abilities. 

**  W9  do  not,  as  our  readers  know,  at  all  defend  the  abuses  of  the 
present  law.  But  neither  do  we  believe  them  irremediable.  And  it 
ought  always  to  be  kept  in  view  that  the  Patent  Law  system  is  not 
ba^d  solely  upon  a  recognition  of  the  right  of  a  man  to  profit  in  tfie 
results  of  bis  own  ideas,  but  upon  the  principle  of  a  bargain  between 
him  and  the  State.  The  public  says,  '  You  shall  be  protected,  for  a 
moderate  term  of  years,  against  infringaneut,  provided  you  describe 
your  invention  so  distinctly  that  afcer  that  period  any  person  can  use 
it.'  This  is  the  fundamentid  condition  of  the  validity  of  every  patent. 
Of  course  it  would  be  possible  for  the  State  to  buy  up,  at  a  money 
pricOb  the  idea  which  it  thus  purchases,  for  the  public  benefit,  by  grant 
of  a  limited  monopoly  of  use ;  and  this  is  the  coarse  often  hinted  at  by 
those  who,  advocating  the  abolition  of  patents,  cannot  resist  the  ail- 
ment of  unfairness  to  the  owners  of  ideas.  But  it  wovdd  be  imme- 
diately found  thut  to  assess  the  value  in  advance  would  be  wholly 
impracticable,  that  it  would  give  equal  dissatisfisurtion  to  the  public 
ana  to  inventors,  and  that  it  would  lead  often  to  the  result  of  large 
sums  being  eiven  for  that  which  is  useless,  and  smidl  sums  for  that 
which  is  of  infinite  value.  Therefore,  the  State  wisely  leaves  the 
reward  to  be  assessed  by  the  value  of  the  invention;  and  what  is 
wanted  to  relieve  our  system  from  its  present  enls  is  merely  the 
development  of  this  principle.  If  a  patent  were  not  allowed  to  stand 
unless  in  three  or  five  years  the  patentee  could  prove  public  appre- 
oiatiou  by  evidence  of  its  use  (or  of  combination  to  resist  ita  use),  the 
evil  of  multiplicit;  of  patents,  and  of  their  check  to  further  inTentioxi^ 
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would  be  almoBt  wholly  swept  away,  for  in  no  case  could  the^  operate 
a  longer  delay  unless  they  were  intrinsically  valuable.  And  if  we  had 
a  tribunal  which,  in  return  for  the  patent  fees,  would  pass  no  applica- 
tion which  was  not  at  least  novel,  and  which  would  be  competent  to 
judge  with  accuracy  whether  it  was  afterwards  infringed,  we  should 
enormously  reduce  the  number,  and  nofc  less  the  expense,  of  patent 
cases.  Lord  Stanley  disputes  this.  But  he  must  be  alike  unconver- 
sant  with  law  and  with  science,  if  he  does  not  know  that  a  case  is 
prolonged  in  precise  proportion  to  the  incompetence  of  the  Court 
which  tries  it,  and  if  he  thinks  it  impossible  for  a  properly-qualified 
Court  to  refuse  its  preliminary  sanction  to  an  invention  in  substance 
already  known.  It  is  not  necessary  to  argue  seriously  that  a  jury 
picked  up  from  the  streets  cannot  expeditiously  and  accurately  decide 
a  point  which  a  scientific  judge  would  dispose  of  in  half  an  hour,  and 
that  such  a  judge  would  refuse  sanction  to  many  a  patent  which  the 
Attorney  and  Solicitor-G-eneral  now  allow  to  pass  with  the  confirma- 
tion that  it  is  novel  and  useful." 


^robbbnal  ^prohtfmit  (Sraitlcir. 
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ICases  in  which  a  Full  Specification  has  been  deposited,'] 


1837.  Thomas  Cato  McKeen,  of  Ir- 
▼ington,  New  Jersey,  U.S.A.,  a  diving 
apparatus  for  submarine  purposes. 

1838.  Thomas  Cato  McKeen,  of  Ir- 
vinston.  New  Jersey,  U.S.A.,  impd. 
mode  of  elevating  ships  or  boats  in 
the  water,  to  enable  them  to  pass  over 
sand  bars,  shallows,  and  the  like,  and 
for  raising  sunken  vessels,  &c. 

The  above  bear  date  July  12M. 

1844.  George  Clayton  Collyer,  of  St. 
George- street,  £ast,  and  Charles 
Lewis  Roberts,  of  St.  John-street, 
Clerkenwell,  utilizius  the  stalks, 
smalls,  and  waste  ot  tobacco  for 
certain  purposes.— Ju/y  1 3/ A. 


1846.  Ilenri  Adrien  Bonneville,  of 
Paris,  impts.  in  copying  letters, 
plans,  and  other  manuscripts,  and 
in  the  apparatus  and  substances  em- 
ployed therein, — a  communication. — 
July  I4th. 

I89.i.  Richard  Clark  Bristol,  of  Chicago, 
Illinois,  U.S.A.,  impts.  in  slide  valves. 
—July  20th, 

1971.  Thomas  Drew  Stetson,  of  New 
York,  impts.  in  the  construction  of 
hats,— a  communication. — July  3ist, 

2098.  William  Biingcr,  of  Southamp- 
ton-buildings, apparatus  or  means  for 
ascertainmg  the  quality  and  con- 
dition of  grain  and  seed, — a  commu- 
nication.— August  \Ath, 


Cases  in  which  a  Provisional  Specification  has  been  deposited. 


964.  John  Bethell,  of  King  William- 
street,impts.  in  building  barges,  ships, 
and  other  vessels. — April  5th, 

1002.  William  Edward  Uedge,  of  Wel- 
lington-street, impd.  application  of 
steam  power  to  locomotion  on  ordi- 
TOL.   XXII. 


nary  roads,  —  a  communication.  — • 
Apnl  Sth. 

1036.  Robert  Turner,  of  Deptford^ 
impd.  chain  or  iron-cable  shackle. — 
Apnl  nth. 

1037.  Gustave  Wilhelm  Rothleb,  of 
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SohOy  appuratut  or  mechanitm  for 
flyioff  through  the  air. — April  12/A. 

1113.  Edward  Wilson,  of  Pall-mall, 
iropd.  lamp  or  sienal  for  calling  cabs 
or  other  vehicle*  oy  day  and  night. — 
April  2Ut. 

1188.  Edward  Moore,  of  Tewkesbnry, 
impts.  in  the  nmnufiicture  of  dress 
shirts  and  dresses  made  by  means  of 
the  stocking  frame. — April  2Sik. 

1225.  ThomasHayCampbelUof Mailras, 
improving  and  strengtheniog  shields 
of  steel,  iron,  or  other  material  for 
ships,  fortifications,  and  other  con* 
strnctions. — May  ^nd. 

1 243.  Gustave  Josse,  of  Giltspur-street, 
impts.  in  paper  hangings. — May  4/A. 

1288.  Charles  Stuart  Baker,  of  Fleet- 
street,  impts.  iu  paddle-wheels,— a 
communication. — ^fay  9th. 

1374.  Joseph  Mitchell  and  George 
Tilfourd,  of  Sheffield,  impd.  method 
of  testing  railway  and  other  springs. 
— .Vfly  18M. 

1391.  Charles  Bradley,  of  Oldham, 
impts.  in  machinery  for  spinning  i^nd 
doubling  cotton  and  otner  fibrous 
substances,  —  a    communication. 

1398.  Joseph  Armstrong,  of  Masbrow, 
Yorkshire,  iin[)ts.  in  the  manufacture 
of  cnissinj^  for  the  |>ermanent  way 
of  railways,  and  also  in  tyres  for 
wheels. 

The  above  bear  date  May  20th, 

1440.  Henry  Edward  Newton,  of  Chan- 
cery-lane, impts.  applicable  to  spin- 
ning, weaving,  and  knitting  machines, 
— a  communication. — May  25th, 

1492.  Richard  Howarth,  of  Gloucester- 
crescent,  Paddingtun,  impts.  in  ap- 
paratus for  increasing  the  safety  of 
railway  passengers  and  trains,  sig- 
nalling, lighting,  and  forming  a  com- 
munication between  all  parts  of  such 
trains ;  also  for  securing  the  carriage 
doors.— 3fffy  31*/. 

1524.  Thomas  Forster  and  James 
Eckersley,  of  Bolton,  Lancashire, 
impts.  in  looms  for  weaving.— Jame 

1537.  James  Atkins  Woodbury,  of 
Boston,  U.S.A.,  impts.  in  paper  or 
cloth-lined  paper  collars,  and  iu  the 
machinery  for  manufacturing  the 
same. — Jvne  5th, 

1685.  Edward    Thomas    Hughes,    of 


Chanoeiy-laoe,  impts.  in  the  means 
of  pro<1uctng  from  rosaniline  blue 
and  violet  colouring  matters,  soluble 
in  water, — a  communication. 

1588.  Gaetan  Bouelli,  of  Paris,  im|>d. 
method  of  obtaining  or  producing 
0|)tical  illusions. 

1593.  William  James  Hixon,  of  Bays- 
water,  impts.  in  tlie  iiermauent  way 
of  railways,  and  in  locomotives  i4>- 
plicable  thereto. 

The  above  bear  date  June  12M. 

1619.  Thomas  Rothwell.  of  Rarosbot- 
tom,  Lancashire,  impts.  in  rubbing 
or  rolling  woollen  or  cotton  cardings, 
and  in  apparatus  connccte«1  there- 
with. 

1622.  Matthew  Piers  Watt  Boutton,  of 
Tew  Park,  Oxfonlsliire,  impts.  in 
generating  steam. 

1623.  George  Edgar  Way,  of  N«>rfoIk- 
street.  Strand,  impts.  in  the  nianu- 
fscture  of  pianofortes, — a  communi- 
cation. 

The  above  bear  date  Jmne  ISth, 

1610.  Edwin  Byerley.of  Bristol,  impts. 
in  the  means  of  communication 
between  passengers  and  guards  of 
railway  trains. 

1641.  George  Haseltine,  of  Southamp- 
ton-buildings, impd.  sewing  ma- 
chinery and  stitch  formed  by  the 
same, — ^a  communication.  f 

1642.  Valentine  Baker,  of  Dublin, 
impts.  iu  hydraulic  motive  -  power 
machinery. 

The  above  bear  date  June  17 th, 

1653.  Prospero  Carlevaris,  of  Genoa, 
producing  a  light  applicable  to  photo- 
graphic purposes,  to  lighthouses,  and 
to  other  illuminations. 

1654.  Isham  Baggs,  of  Chancery-lane, 
impts.  in  electric  telegraph  instru- 
ments aud  relays. 

1656.  William  Clark,  of  Chancery-lane, 
impts.  in  the  means  and  apparatus 
for  generating  motive  power,— a  com- 
munication. 

1657.  James  Parrish,  Charles  Thatcher, 
and  Thomas  Glasscock,  of  Goswell- 
street,  preventing  the  forcing  or 
wedging  open  iron  safes,  iron  doors, 
and  strong  rooms. 
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1658.  John  Scholl,  of  Benvick-streety 
Soho,  impto.  in  gas  burners. 

1659.  Williftm  Henson,  of  Nottingham, 
iinpts.in  apparatus  applied  to  railway 
carriages,  to  enable  the  passengers  in 
a  train  to  communicate  with  the  guard 
and  engine-driver  thereof. 

1660.  Mark  Audinwood  the  younger, 
of  Weston- upon-Trent,  impts.  in 
reaping  and  mowing  machines. 

1661.  Duncan  McGlashan,  junior,  of 
Glasgow,  iinpts.  in  sewing  machines, 
and  ia  the  machinery  or  apparatus 
connected  therewith. 

1 66*2.  Evnriste  Vignier,  of  Great  Tower- 
street,  iuipts.  in  distilling  and  recti- 
fying, and  in  the  Rpparatu;t  employed 
therein ;  piirts  of  which  improve- 
ments are  applicable  to  steam 
generators. 

1663.  Einile  Dupont,  of  Fayt  Iron 
Works,  Belgium,  impd.  system  of 
wheels  for  railway  carriages. 

The  above  bear  date  June  20M. 

1665.  William  Clark,  of  Chancery-lane, 
impts.  in  apparatus  for  typographic 
and  lithographic  printing,— a  com- 
munication. 

1667.  Michael  Henry,  of  Fleet-street, 
impts.  in  apparatus  for  measuring 
fluids,— a  communication. 

1668.  Charles  Uenrv  Gardner,  of  West 
Harding-street,  f'etter-lane,  impts. 
in  apparatus  for  polishing,  smoothing, 
or  facing,  especially  applicable  to 
lithographic  stones. 

1669.  Charles  Talbot  Porter,  of  New 
York,  U.S.A.,  impts.  in  surface  con- 
densers for  steam  engines,  and  in 
feeding  boilers  therefrom. 

1670.  William  Charles  Rickman,  of 
Lithatiger,  Southampton,  impis.  in 
the  rigging  of  sailing-boats  and 
vessels. 

1671.  William  Roberts,  of  Ranelagh- 
road,  Pimlico,  impts.  in  machinery 
f<ir  cutting  dovetails  for  joiners' 
work.  ' 

The  above  bear  date  June  2\st, 

1672.  Samuel  Godfrey,  of  Middles- 
borough-on-Tees,  impts.  applicable 
to  fnmace  bars  and  fire  grates. 

1673.  Nicholas  de  Becker,  of  Glouces- 
ter-road, Old  Urompton,  impts.  in 
umbrellas  and  parasols. 


1674.  Edward  Renworthy  Dutton,  of 
Sale,  Cheshire,  impts.  in  apparatus 
for  measuring  and  indicating  the 
flow  of  liquids. 

1675.  Julian  Moses  Abrams,  of  Moor- 
gate-street,  impts.  in  apparatus  for 
the  reception  of  coin. 

1676.  Micnel  Si^grist,  of  Montpelier- 
road,  Brompton,  impts.  in  apparatus 
for  the  use  of  passengers  and  others 
for  signalling  on  railway  trains. 

1677.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  surface 
condensers, — a  communication. 

1679.  James  Gale,  of  Plymouth,  impts. 
in  preparing  and  treating  gunpowder. 

The  above  bear  date  June  22nd, 

1680.  Archibald  Edward  Dobbs,  of 
Lincoln's-inn,  impts*  in  drags  for 
carriages. 

1681.  Candido  Ravelli,  of  Bedford- 
square,  impts.  in  turntables. 

1682.  Michael  Dietrich  Rosenthal  and 
Solomon  Gradenwitz,  of  Church-row, 
Iloundsditch,  impd.  compositions  in 
imitation  of  ivory  and  woods,  to  be 
employed  in  the  manufacture  of  um- 
brella-tips, umbrella  and  walking- 
stick  handles,  and  other  useful  and 
ornamental  purposes. 

1683.  Lesley  White,  of  Paisley,  N.B., 
impts.  in  clay  tobacco  pipes. 

1684.  William  Jeremiah  Murphy,  of 
Cork,  impd.  apparatus  for  stopping 
railway  trains. 

1685.  William  Lusty,  of  Birmingham, 
impts.  in  machinery  for  the  manu- 
facture of  needles. 

1686.  Edward  Pinch,  of  Chepstow, 
impts.  in  machinery  and  apparatus 
for  the  manufacture  of  rivets,  bolts, 
spikes,  and  similar  articles. 

16S7.  Henry  Saxon  Suell,  of  Chancery- 
lane,  and  Frederick  E<lward  Thomas, 
of  Manchester-terrace,  Liverpool- 
road,  impts.  in  apparatus  used  in 
supplying  gas  to  burners. 

The  above  bear  date  June  23rcf. 

1688.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  life  boats, — a  com- 
munication. 

1689.  Robert  Eastman,  of  Islington, 
impts.  in  castors. 

16!)0.  Matthew  Andrew  Mnir  and 
James  Mc  Uwham,  of  Glasgow,  impd. 
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sanitary  apparatus  or  arranf^ements 
for  preventing  noxious  exhalations, 
such  as  arise  when  coating  or  treat- 
ing iron  or  other  articles. 

1691.  Ricliard  Archibald  Broomao,  of 
Fleet-street,  impd.  portable  table  or 
seat, — a  communicatiun. 

1692.  George  Turton,  of  Sheffield, 
impts.  in  floating  docks. 

1694.  Frederick  Germain  David,  of 
Paris,  iropd.  composition  for  the 
manufacture  of  printers'  rollers. 

1695.  Joseph  Salomon,  of  Red  Lion- 
squarc,  impts.  in  the  preparation  of 
msgnesium  for  illuminating  purposes, 
— a  communication. 

1696.  Charles  Ross  Bamber,  of  Jersey, 
impd.  ap|)aratus  for  producing  the 
magnesium  light. 

1 697.  William  Clark,  of  Chancery-lane, 
impts.  in  the  means  and  apparatus 
for  consuming  smoke, — ^a  communi- 
cation. 

The  above  bear  date  June  2ith, 

1698.  Thomas  Lewis  Jowett,  of  Swan- 
sea, impts.  in  bricks. 

1699.  John  Nugent,  of  Birkenhead, 
impts.  in  means  or  apparatus  for 
communicating  signals  on  railway 
trains  in  motion. 

1700.  Morris  Ashby,  of  Staines,  impd. 
brewers'  and  distillers'  refrigerator, 
or  apparatus  for  cooling  liquids,  con- 
densing steam  or  other  vapours. 

1701.  Josse  Egide  Spanoghe,  of  Ant- 
werp, impd.  liydraulic  apparatus  for 
producing  motive  power. 

1702.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  machinery  for 
printinji^  in  colors,— a  communica- 
tion. 

1 703.  Charles  Worssam,  of  Commercial 
Wharf,  Kingsland-road,  and  George 
Evans,  of  Gloucester-place,  Port  man- 
square,  impd.  pulping  and  compress- 
ing machine  for  the  treatment  of  peat 
as  a  fuel  and  gas  for  illuminating 
purposes. 

1704.  Samuel  Stephen  Bateson,  of 
Bolton-street,  Mayfair,  impts.  in 
croquet  mallets. 

1705.  John  Whittle,  of  Boston,  Lin- 
colnshire, impts.  in  forming  the  per- 
manent ways  of  railways. 

1706.  John  Medhurst,  of  Rotherhithe- 
street,  impts.  in  portable  [>unching 
ap|iaratus. 


1707.  William  Edward  Newton,  of 
Chancery -lane,  impts.  in  the  manu- 
facture of  hats  and  other  felted  goods 
and  fabrics, — a  commanicatioa. 

1 708.  William  Edward  Newton,  of 
Chancery-lane,  iinpt.  iu  pianofortes, 
— a  communication. 

The  above  bear  date  June  26/i. 

1709.  Henry  Martyn  Kennard,  of 
Crumlin,  near  Newport,  impts.  in 
machinery  for  ri vetting  and  for 
making  rivets. 

1711.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  method  of,  and 
apparatus  for,  burning  liquid  hydro- 
carbons, and  the  employment  thereof 
for  heating  purposes, — a  communi- 
cation. 

1712.  James  Spratt,  of  Stranraer- place, 
Maida-vale,  impts.  iu  apparatus  for 
cutting  hay,  straw,  and  other  vegeta- 
ble material. 

1713.  John  Kirkham,  of  Manchester, 
impts.  in  securing  the  rails  of  rail- 
ways. 

1714.'  John  Henry  Johnson,  of  Lin- 
coln's-inn-flelds,  impts.  in  eoUoii 
gins, — ^a  communication. 

1715.  William  Brooks,  of  Bristol, impts. 
in  heating  chisels,  knives,  plane  irons, 
gouges,  augers,  steels,  shears,  scythes, 
and  saws. 

The  above  bear  date  June  27tk* 

1716.  Henry  George  Fairbum,  of  St. 
Luke*8,impd.  mode  of  combining  and 
forming  small  coal  or  coal  dust  into 
lumps,  blocks,  or  otherwise,  to  be 
employed  for  the  purposes  of  fuel. 

1717.  William  Ingham,  of  Manchester, 
impts.  in  circular  pressing  machines 
for  finishing  woven  fabrics. 

1718.  John  Ray  Farnworth,  of  Alder- 
ley  Edge,  Cheshire,  impts.  in,  or  ap- 
plicable to,  railway  and  other  carriage 
windows. 

1719.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  the  prepa- 
ration of  amalgams  of  quicksilver  or 
mercury,  and  in  the  application  of 
such  amalgams  to  various  purposes 
in  the  arts, — a  communication. 

1721.  James    Webster,    of   Gla^ow, 

impts.  in  under  vests. 
J  722.  William  Pcrcival,  of  Ashton-by- 

Budvvorth,  impd.  table  ur  sup|iort  to 
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be  employed  id  tlie  dreuing  and 
iiaisbing  of  cheeses. 

17^3.  Richard  Boot  and  John  Coxon, 
of  Nottingham,  impts.  in  twist-lace 
machines. 

17-4. — Paul  Jacovenco,  of  Bucharest, 
impts.in  apparatus  for  the  dccantation 
and  raising  of  petroleum  and  other 
oils. 

1725.  William  Edward  Newton,  of 
Chancei7-lHue,an  impd.  shirt  front, 
— a  communication. 

17^6.  Edwin  Reynolds,  of  Nunhead, 
impts.  in  apparatus  for  nreveuting 
the  opening  of  sash  winnows  from 
the  out:ii4le,  and  for  the  secure  fasten- 
ing thereof. 

1727.  Wilham  Bothnm,  of  Sheffield, 
impd.  food  or  tluid  regulator  fur  feed- 
ing bottle  and  other  tubes. 

The  above  bear  date  Jane  2Sth. 

172s,  Robert  Henry  Leese,  of  New 
York,  U.S  A.,  impts.  in  machinery  or 
apparatus  for  cutting,  punching,  and 
bending  sheet  metal, — a  communi- 
cation. 

1729.  David  Mercer,  Thomas  Mercer, 
Jonathan  Mercer,  and  Joseph  Mercer, 
of  Great  Ilarwood,  neai*  Accrin^ton, 
impts.  in  sizing  machines  for  sizing 
yarns,  beams,  or  warps  to  be  woven. 

1730.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  printmg  threads 
employed  in  weaving, — a  communi- 
cation. 

1/31.  John  Cox,  of  Gorgie  Mills,  Edin- 
burgh, impts.  in  onrs,  paddles,  row- 
locks, seats,  and  fittings,  for  boats 
and  vessels. 

1732.  George  Lizars,  of  Paris,  impts. 
in  dry  gas  meters. 

1733.  Alexander  Prince,  of  Trafalgar- 
square,  impd.  self-actiug  apparatus 
for  distributing  the  fecdmg  materials 
in  high  furnaces, — a  communication. 

1734.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  preventing 
the  incrustation  of  steam  boilers, — a 
communication. 

1735.  WiUiam  Edward  Newton,  of 
Chancery-lane,  impts.  in  locks, — a 
communication. 

The  above  bear  date  June  29/ A. 

1737.  William  Schofield,  of  Heywood, 
Laucashire,  impts.  in  the  manufac- 


ture of  gas  retorts  and  other  articles 
made  of  fire-clay,  and  in  furnaces 
for  burning  the  same,  and  for  other 
purposes. 

1738.  Henry  Powell  Tipper,  of  Willen- 
hall,  StntTorflshire,  impts.  in  manu- 
facturing gun  barrels  and  tubes  of 
cast  steel  and  homogeneous  iron. 

1739.  Francois  Delamere  -  Deboutte- 
ville,  of  Fontaine  le  Bourg,  France, 
impts.  in  and  applicable  to  machinery 
for  doubling  and  drawing  cotton  and 
other  fibrous  substances. 

174).  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  the  manufac- 
ture of  collars  and  cuffs, — a  commu- 
nication. 

174-2.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  apparatus  for 
tuning  pianos, — a  communication. 

1743.  John  Keigbley,  of  Bradford, 
impts.  in  looms  for  weaving. 

1744.  William  ilook  Davey,  of  Blun- 
dell- street,  Caledonian -road,  impts. 
in  washing  machines. 

1745.  Edwin  Elliott,  of  Wharf-road, 
City- road,  impts.  in  steam  boilers, 
furnaces,  and  ensi^ines,  and  in  parts 
connected  therewith. 

1746.  Louis  Faure,  of  Paris,  impts.  in 
railway  carriages;  which  impts.  are 
intended  to  neutralize  the  destructive 
effects  arising  from  the  collision  of 
trains. 

The  above  bear  date  Jane  30th, 

1747.  George  Davies,  of  Sorle-strect, 
Lincolii*8-inn,  impts.  in  knitting  ma- 
chines,— a  communication. 

1748.  William  Robert  Lake,  of  South- 
ampton-buildmgs,  iuiimI.  mode  of 
pressing  and  moulding  clay,  sand,  or 
cement  for  making  bricks  and  for 
other  purposes, — a  communication. 

1749.  James  Atkins,  of  Birmingham, 
impts.  in  the  manufacture  of  certain 
kinds  of  metallic  tubes  and  rods,  and 
in  ornamenting  metallic  tubes  and 
rods. 

1750.  WiUiam  Edward  Newton,  of 
Chancery-lane,  impts.  in  breech- 
loading  fire-arms,  and  in  cartridges 
to  be  used  therewith, — a  communi- 
cation. 

175L  WilliamMcGregor,of  Kidbrooke- 
villaStBlackheath,  impts.  in  the  points 
and  crossings  of  railways. 

1752.  John  Calvert,  of   the    Strand, 
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itnpts.  in  apparatus  for  propelling 
ships  and  other  vessels. 

The  above  bettr  date  July  \»U 

1753.  Isham  Baggs,  of  Chancery- lane, 
impts.  in  submarine  telegraphy.which 
improYementa  are  also  applicable  in 
some  cases  to  land  telegraphy. 

1754.  Charles  de  Bergiie.of  the  Strand, 
impts.  in  locomotive  engines, — acom- 
munioation. 

1755.  Edwanl  Deane,  of  the  City, 
impts.  in  tubular  structures,  render- 
ing them  specially  applicable  for 
ships'  masts  and  building  purposes. 

1756.  John  Franklin  Jones,  of  Ro- 
chester, New  York,  U.S.A.,  impts. 
in  machines  for  making  paper  board. 

1757.  Stephen  Bates,  of  New  Radford, 
Nottingham,  impts.  in  the  manufac- 
ture or  production  of  bobbin  net  or 
twist  lace  made  on  bobbin  net  or 
twist  lace  machines. 

1758.  George  Hum  and  Daniel  Hum, 
of  Norwich,  impts.  in  the  manufacture 
of  mats,  matting,  and  brushes. 

1759.  Joseph  Naveaux,  of  Strepy- 
Bracquegnies,  Bel^um,  impts.  in 
apparatus  for  stoppmg  and  retarding 
railway  carriages  and  locomotive  en- 
gines. 

1760.  Martin  Benson,  of  Hinde-street, 
Manchester-square,  impts.  in  steam- 
pumpinff  machines  or  engines. 

176 1.  Louis  Henry  Gustavus  Ehrhardt, 
of  Aldridge-road-villas,  Bayswater, 
impts.  in  vices. 

The  above  bear  date  July  Zrd. 

1762.  Stephen  Wright,  of  Smethwick, 
impts.  in  axles  for  carriages. 

1763.  Philip  Pas«avant,  of  Bradford, 
impd.  linings  for  ladies'  dresses, — a 
communication. 

1764.  William  Clapperton,  of  John- 
stone, Renfrew,  and  Abram  Lyie,  of 
Greenock,  impts.  in  apparatus  for 
setting  up  casks  or  barrels. 

1765.  Sylvain  Benjamin  Labouret,  of 
Paris,  impts.  in  the  construction  of 
suspended  bridges,  roads,  aqueducts, 
or  other  ways. 

1767.  JosiahUarrington,of  Lansdowne- 
terrace,  Acre-lane,  Brixton,  impts.  in 
carrisges. 

1 768.  William  Jenkins,  of  Abergavenny, 
iinpts.  in  the  manufacture  of  lamp 
oils. 


1/69.  James  Edwards  Wilson,  of  Gras- 
mere,  Torquay,  impts.  in  locomotive 
engines,  and  in  springs  of  railway 
carriages. 

1770.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  method  of  dis- 
solving pitch, — a  communication. 

The  above  bear  date  July  Atk. 

1771.  William  Edward  Ocflge,  of  Wel- 
lington-street, impd.  circular  endtesi 
railway, — a  communication. 

1772.  Frederic  Newton  Gisbome,  of 
West  Strand,  impts.  in  apparatus  fur 
giving  signals  on  board  ships;  and 
which  are  also  applicable  for  other 
purposes. 

1773.  John  Braithwaite,  of  Crook,  near 
Kendal,  impts.  in  machinery  or  ap- 
paratus for  turning  and  cutting  wootl 
and  other  substances,  to  beequployetl 
in  the  manufacture  of  spools  or 
bobbins,  or  other  similar  articles. 

1 776.  John  Jobson,  of  Derby,  and  John 
Farmerley  Dickson,  of  Leicester, 
impts.  in  the  conversion  of  wrought 
or  malleable  iron  into  steel,  and  in 
the  means  or  apparatus  employed 
therein. 

1777.  Joseph  Wace  Gray,  of  St.  Dun- 
stan's-hill.  City,  impts.  in  machinery 
for  cleaning  and  decorticating  rice 
and  other  grains  and  seeds. 

1/78.  George  Low,  of  Dublin,  im|Ml. 
machinery  for  boring  rocks  and  hard 
substances. 

1779.  Harry  Emanuel,  of  New  Bond- 
street,  manufacture  or  improvement 
in  ornaments  for  personal  wear. 

7^  above  bear  date  July  5th. 

1780.  Hermann  Beigel,  of  Finsbury- 
square,  impts.  in  the  means  of  ob- 
taining or  producing  osygen,  appli- 
cable to  various  useful  pur|ioses. 

1781.  Thomas  Syines  Prideaux,  of  Pic- 
cadilly, imnroving  dmught  beer,  ale, 
porter,  and  cyder. 

1782.  George  Carter,  of  Willenliall, 
Staffordshire,  impts.  iu  lucks  and 
latches,  and  in  staples  and  spindle4 
for  the  same. 

1783.  James  Henry  Smith,  of  Oxford- 
street,  impts.  in  harmoniums,  organs, 
and  other  musical  instruments;  a 
part  of  which  invention  is  applicable 
to  turning  over  the  leaves  of  music. 
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1784.  William  Thomson,  of  Glasgow 
College,  and  Cromwell  Fleetwood 
Varley,  of  Beckenham,  Kent,  itupts. 
in  electric  telegraphs. 

1785.  Charles  Frederick  Clans,  of  Fern- 
head,  near  Warrington,  tmpts.  in 
obtaining  sulphates  and  carbonates 
of  potash  and  soda. 

1786.  John  Henry  Johnson,  of  Lin- 
coln's-nin-fields,  impts.  in  railway 
switches, — a  communication. 

1787.  John  Franklin  Jones,  of  Ro- 
chester, New  York,  U.S.A.,  impts.  in 
machinery  fur  the  manufacture  of 
paper  board  and  paper. 

1788.  William  Edward  Ge(lge,of  Wel- 
lington-street, impd.  automaton  lay 
figure, — a  communication. 

1/89.  Alfred  Vincent  Newton,  of  Chan- 
eery- lane,  impts.  in  the  manufacture 
of  boxes  suitable,  among  other  uses, 
for  c«intaining  paste  blacking  and 
other  cheap  marketable  articles, — a 
communication. 

1790.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  manufacture 
of  *  superphosphate  of  lime  from 
guano, — a  communication. 

1791.  Joseph  Wilson  Swan,  of  Gates- 
head, impts.  in  the  production  of 
])rinting  surfaces  by  photographic 
agency,  and  in  obtaining  prints  there- 
from. 

The  above  bear  date  July  Sth, 

1793.  James  Marius  Macnim,  of  Ilill- 
street,  Knight«bridj<e,  impts.  in  the 
manufacture  of  iron, —  a  communi- 
cation. 

1794.  Pierre  Mathnrin  Charles  B^iiel, 
of  Paris,  impts.  in  the  manufacture 
of  chains,  bracelets,  necklaces,  and 
other  articles  of  jewellery. 

1795.  Augustin  FVan9ois  Morelle,  of 
Paris,  impd.  portable  pocket  gas 
generator  or  gazogene. 

1796.  Eric  Hugo  Waldenstrom,  of  Man- 
chester, impts.  in  machinery  or  ap- 
paratus to  be  employed  in  the  manu- 
facture of  metallic  bolts,  rivets,  and 
spikes. 

1797.  Isaac  Peel  and  William  Har- 
greaveSfOf  Bradford,  Yorkshire,  impts. 
in  manufacturing  grease  from  soap 
suds. 

1798.  Thomas  Sheldon,  of  Sedgley, 
Staffordshire,  impts.  in  the  manu- 


facture of  the  handles  of  smoothing 
irons  or  sad  irons ;  which  said  impts. 
may  also  be  applied  to  the  manu- 
facture of  the  handles  of  various 
other  articles. 

1799.  Henry  Duncan  Preston  Cunl 
ningham,  of  Bury,  Hants,  impd. 
method  of  training  guns. 

1800.  Thomas  Frederick  Henley,  of 
Piralico,  impd.  material  for  stuffing 
seats,  cushions,  mattresses,  and  other 
articles, — a  communication. 

1801.  Fischer  Alexander  Wilson,  of 
Abingdon -street,  Westminster,  impts. 
in  carriages  for  breech-loading 
ordnance. 

1802.  John  Hopkinson,  of  Regent- 
street,  and  John  Whitelock,  of  Leeds, 
impts.  in  organs,  harmoniums,  and 
other  similar  keyed  wind  musical  in- 
struments. 

1803.  James  Bullough,  of  Baxenden, 
near  Accrington,  impts.  in  looms  for 
weaving. 

1804.  Joseph  George,  of  King's  Holme, 
Gloucestershire,  impd.  manufacture 
of  coffins  and  air-tight  receptacles. 

1805.  Robert  Green,  of  Mortimer- 
street,  and  John  William  Heinke, 
of  Great  Portland-street,  impts.  in 
fire-arms. 

1806.  William  Goulding,  of  Leicester, 
impts.  in  ornamental  fences  and 
baskets  to  contain  flowers  and  other 
articles. 

1807.  George  Fentiman,  of  Upper  East 
Smithfield,  impts.  in  the  preparation 
of  paints. 

1808.  James  Willis,  of  Stocksbridge 
Works,  near  Sheffield,  impts.  in  the 
construction  of  portable  dark  tents  or 
chambers  for  photographers. 

The  above  bear  date  July  7th. 

1809.  Isham  Baggs,  oif  Chancery-lane, 
impts.  in  the  production  of  artificial 
light,  and  in  the  apparatus  connected 
therewith. 

1810.  William  Edward  Newton,  of 
Chancery-lane,  impd.  break  for  re- 
tarding the  progress  of  wheel  car- 
riages,— a  communication. 

1811.  George  Baldwin  Woodruff,  of 
Cheapside,  impd.  apparatus  for 
gauging  and  marking  the  width  of 
tucks  and  pleats  on  fabrics  under 
operation  in  sewing  machines. 
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1812.  John  Fry  Heather,  of  Marlboro'- 
Foad,  Old  Rent-road,  impts.  in  the 
construction  of  locks  and  keys. 

1813.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  the  inauu- 
facture  of  cast  steel,— a  com  muni- 
cation. 

1814.  Benoni  Collins  and  John  Butter- 
field,  both  of  Manchester,  impts.  in 
machinery  for  cutting  fustian  and  like 
fabrics. 

1815.  Joseph  Byford,of  Long  Melford, 
Suffolk,  im|)ts.  in  reaping  and  mowing 
machines. 

1816.  Hector  Anguste  Dufren^,  of 
Paris,  impd.  self-acting  apparatus  for 
obtaining  a  circulation  of  volatile 
liquids, — a  communication. 

181/.  Christopher  Oswald  Papengouth, 
of  Russell-square,  impts.  in  con* 
structing  ships  and  vessels. 

ne  above  bear  date  July  Sth, 

1818.  George  Thomas  Livesey,  of 
Old  Kent-road,  impts.  in  treating 
ammoniacal  liquors  for  purifying  gas 
and  other  purposes. 

1819.  Henry  Schooling,  of  Bethnal- 
green,  pearled  or  ornamented  con- 
fectionery. 

1820.  William  Alexander  Lyttle,  of  the 
Secretary's  Department,  General  Post 
Office,  impts.  in  the  means  and  and  ap- 
paratus for  increasing  the  mechanical 
power  of  steam. 

1821.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  steam  car- 
riages and  in  adapting  wheels  for 
common  roads  to  railways^ — a  com- 
munication. 

1822.  David  Cowan,  of  Mansfield-road, 
Kentish-town,  impts.  in  lifts  for 
transferring  passengers,  goods,  and 
heavy  weiglita  from  the  lower  to  the 
upper  floors  of  hotels,  club  housest 
and  other  buildings,  with  greater 
safety  than  heretofore. 

1 823.  Frederick  Taylor,  of  Carey-street, 
Chancery-lane,  impts.  in  fountains. 

1824.  William  Scott  Underhill,  of  New- 

5K>rt,  Arthiur  Hopkins  Corden,  and 
fohn  Corden,  of  Chatwell,  Stafford- 
shire, impts.  in  reaping  machines. 

1825.  John  Jones,  of  Liverpool,  impts. 
the  manufacture  or  "making- up" 
of  trousers. 

1826.  Robert  Hineson»  of  Liverpool, 


impts.  in  food  for  horses,  and  in  the 
preparation  of  the  same. 

1827.  Henry  Pearnley,  of  Halifax,  and 
Christopher  Smith,  of  Batley.  impts. 
in  machinery  for  washing,  wringing, 
mangling,  and  drying  domestic 
clothes  or  other  fabrics  and  fibrous 
substam*es.  ^ 

1828.  George  Pirmin,  of  Henley,  Suf- 
folk, impts.  in  treating  and  preparing 
flsix  for  scutching. 

I%e  above  bear  date  Jaly  10/4. 

1829.  James  Soutter,  sen.,  and  Thomas 
Christie,  of  Edinburgh,  imp^l.  means 
for  marking  progress  in  the  game  of 
croquet  and  other  games. 

1830.  Frederick  Massey,  of  Tysoe- 
street,  Clerkenwell,  impts.  in  ships' 
logs. 

1831.  Hector  Auguste  Dufren^,  of 
Paris,  impts.  in  the  treatvffenl  of 
copper  and  nickel  ores, — acommnni- 
cation. 

1833.  Hector  Auguste  Dufren^,  of 
Paris,  impd.  process  for  obtaining 
oxvgen, — a  communication. 

1835'.  Benjamin  Fothergill,of  Cornhill, 
impts.  in  regulating  or  controlling 
the  power  employed  in  actuating 
sewing  and  other  machines  of  a  light 
nature. 

1836.  Morris  Horsey  Keene,  of  Croy- 
don, impts.  in  traction  engines, — a 
communication. 

The  above  bear  date  Juiy  1  Uk. 

1839.  Samuel  Burt  Howlett,  of  Chelsea, 
instrument  or  anemograph  for  de- 
lineating and  registering  the  direction 
and  force  of  the  winds. 

1840.  Auguste  Denayrouxe,  of  EspalioD. 
Aveyron,  France,  impts.  in  apparatus 
and  equipments  used  by  persons 
employed  under  water;  part  of  the 
improvements  being  also  appticable 
for  the  use  of  persons  employed 
where  noxious  gases  or  vapours 
prevsil. 

1 84 1 .  H  arrison  Blai  r,  of  Kearsley ,  Lan- 
cashirc,  impts.  in  ihe  proiluction  of 
gases  from  aqueous  vapour,  and  in 
the  application  thereof  to  heating 
purposes. 

1842.  JamesEdwards  Wilson,  of  Gnu- 
mere,  Torquay,  impts.  in  the  perma- 
nent ways  of  railways. 
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1843.  John SnuiidersaadJoteph  Piper, 
of  Kiddermiikster,  imptt.  ia  apparatus 
employed  in  the  manafaotore  of  tin 
and  teroe  plates. 

The  above  bear  date  July  12M. 

1845.  Alexander  Mackie  and  James 
Proctor  Jones,  of  Warrington^  impts. 
in  apparatus  for  *' setting  up"  or 
composing  type  for  printing.— /«/y 

1847.  William  Meddowcroft,  of  Ham- 
mersmitbf  impts.  in  the  construction 
of  rollers  for  window  blinds,  and  in 
apparatus  connected  therewith. 

1848.  John  Bishop  Chatterley,  of  Bir- 
mingham, impts.  in  the  manufacture 
of  cruet  frames. 

1849.  John  Clayton,  of  West  Brom- 
wich,  impts.  in  ingot  moulds,  and  in 
castipg  metals. 

1850.  David  Fulton  and  John  Fulton, 
of  Glasgow,  impts.  in  mandrils  for 
rollers,  suehas  are  used  for  printing 
or  embossing. 

1851.  John  Morrough  Murphy  and 
James  Morrough  Murphy,  of  Cork 
impts.  in  staining  and  graining  woods' 

1852.  William  Podmore  Bayliss,  of 
Lambeth,  impts.  in  apparatus  for  the 
locomotion  of  trains  on  railways  by 
atmospheric  pressure. 

1853.  Stevens  Tripp,  of  Danes-inn, 
Strand,  impts.  in  the  means  of 
securing  envelopes  for  enclosing 
letters  and  other  papers. 

1854.  George  Clark,  of  Napier-street, 
Dover-road,  impd.  drawing  instru- 
ment,«*a  communication. 

1855.  Andrew £dwardMolin,ofFahlun, 
Sweden,  impts.  in  separating  gold 
from  ores  containing  copper  and  gold. 

1856.  Augustus  de  Meutz,  of  Somer- 
ford-grove.  Stoke  Newington,  and 
ThomasWickensFry,  of  Downs-road, 
Clapton,  impts.  in  railway  signals. 

The  above  bear  date  July  \4th» 

1857.  Richard  Vine  Tuson,  of  St. 
PaulVroad,  Camden-town,  impts.  in 
the  preparation  and  preservation  of 
foods  for  animals. 

1858.  Samuel  Hingley,  of  Dudley, 
making  skelps  for  iron  or  steel  tubes 
direct  from  the  rolls,  and  for  ma- 
chinery to  be  used  in  the  same. 

TOL.  xxn. 


1869.  WiUiam  Hughes,  of  Manchester, 
impts.  in  presses, — a  communication. 

1860.  John  Crawford  Walker,  of  La 
Porte,  Indiana,  U.S.A.,  impta.  in  the 
construction  of  springs  for  railroad 
and  other  carriages. 

1861.  William  Robert  Lake,  of  South- 
ampton-buildings, impts.  in  flexible 
gas  tubing,— a  eommunication. 

t%e  above  bear  date  July  15M. 

1863.  Stephen  Dunmere,  of  John- 
street,  Hampstead,  impd.  mattress 
and  palliasse  for  the  use  of  the 
nursery,  invalids,  or  hospitals. 

1864.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  pumps, —  a 
communication. 

The  above  bear  date  July  17 th, 

1 865.  Joshua  Thornton,  of  Cleckheaton, 
impts.  in  means  or  apparatus  for 
opening  and  straightening  wool,  cot- 
ton, and  other  fibres. 

1866.  John  Paul  Baugh  le  Patourel,  of 
Calcutta,  impts.  in  ventilators. 

1867.  James  Armita||e,  of  Bury,  Hun- 
tingdonshire, impt.  in  drills  for  sowing 
seeds  and  depositing  manure. 

1868.  John  PuseyWint,of  Kensington- 
square,  impts.  m  instruments  used  iu 
cutting  the  soles  of  boots  and  shoes. 

1869.  Andrew  Barclay,  of  Kilmarnock, 
impts.  in  steam  boilers  or  generators. 

1870.  Timothy  Ward  Wood,  of  Newark- 
upon-Trent,  impts.  in  the  construc- 
tion or  arrangement  of  sluices  or 
dams. 

1871.  William  Antil  Richards,  of  Cla- 
rence-road, HoIIovvay,  impd.  pouch 
or  receptacle  for  holding  tobacco  and 
other  similar  purposes. 

The  above  bear  date  July  18M. 

1872.  John     Batkin    Whitehall,    and 
Thomas  Fillings,  both  of  Nottingham, 
impts.  in  straight-eye  clearing  guides 
or  cleaners,  for  winding  silk,  cotton,  ' 
or  other  fibrous  substances. 

1873.  Anson  Henry  Piatt,  of  Philadel- 
phia,  U.S.A.,  the  use  andapplication  of 
paper,  printed  or  otherwise,  orna- 
mented with  water  colors,  for  cover- 
ing floors  and  other  analogous  pur- 
poses as  a  substitute  for  carpets  and 
oil  cloths,  and  of  an  improved  coating 
or  varnish  to  be  applied  to  the  same 
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to  protect  its  sorfiioe  from  injury  and 
wear, 

1874.  Johuin  Ernst  Friedrich  Ladeke» 
of  Stonefield-8treet>  lBlineton»  impts. 
in  motive  power  by  capillary  attrac- 
tion. 

1875.  Thomas  Metcalf,  Henry  Metealf, 
and  Thomas  Clayton,  of  Manchester, 
impd.  apparatus  for  cooling  liquids 
andooolmg  or  condensing  vapours  or 


1876.  Mark  Kuowles,  of  Blaekbum 
impti.  in  looms  for  weaving. 

1877*  Donald  McCrummen, of  Gourock, 
N.B.,  impd.  process  of  preparing  sea- 
weeds and  other  vegetable  substonees 
for  the  production  of  artificial  guano, 
felt,  alkaline  salts,  and  iodine. 

1878.  CoDstantine  Henderson,  of  Par- 
liament-street, impts.  in  the  mode  of 
connecting  rails  for  nulways  and 
tramways. 

1879.  Charles  Nicholas,  of  Cheltenham, 
impd.  apparatus  for  supplying  dis- 
infecting liquids  to  water  closets, 
nrinals,  ana  other  places  requiring 
the  same. 

1880.  Joseph  Grindle]^  Rowe,  of 
Queen-square,  Westminster,  impts. 
in  signal  and  alarm  apparatus  for 
rsilways  and  railway  trains. 

1881.  Henry  Ernest  Gilles,  of  Old 
Broad-street,  City,  impts.  in  pro- 
cesses and  machinery  tor  producing 
fibres,  suitable  for  being  spun  from 
rags  or  remnants  of  woven  or  other 
textile  fabrics  made  of  silk,  wool, 
cotton,  or  other  fibrous  materials. 

1882.  David  Caddick,  of  Ebbw  Vale, 
impts.  in  theconstniction  and  working 
of  furnaces  for  puddling,  balling, 
heatinff,  and  melting  metals. 

1883.  William  Edwards,  of  Birming- 
ham, impts.  in  protecting  crinoline 
steel,  stay  busks,  springs  for  leg- 
gings or  gaiters,  and  other  similar 
nstentngs. 

1885.  Georffc  Nimmo,  of  Jersey  City, 
impt.  in  the  mode  of  uniting  different 
metals  such  as  iron  and  copper  or 
alloys  to  form  compound  metallic 
castmgs. 

1886.  James  Miles,  of  Roslyn  House, 
HampstMd,  impts.  in  vermin  traps. 

1887.  Thomas  Heniy  Ince,  of  the 
Westminster  Palace  Hotel,  impts.  in 
shoeing  horses. 

The  above  bear  date  Jufy  19M. 


1888.  Charles  Rosaon,  of  Binningbaiii, 
impts.  in  portable  charge  holdm  for 
breech-loading  guns  mether  aiasle 
or  double  bttrreUed,  as  also  in  ue 
means  of  manufacturing  the  said 
holdeis,  and  in  exploding  &e  dmige. 

1889.  WiUiam  Tranter,  of  Binning 
ham,  impts.  in  fire  arms  and  in 
cartridges  for  the  same. 

1890.  Cortland  Herbert  Simpson,  of 
Bexhill,  Sussex,  impts.  in  appanttna 
for  propelling  vessels. 

1891.  Henry  Angiuitus  Clam,  of 
Rochester,  U.S.A.,  impd.  instrument 
for  indicating  atmospneric  changea. 

1892.  Thomas  Swinburne,  of  South- 
square,  Gra^s-inn,  impd.  mechanism 
for  propelhng,  driving,  and  fordng 
purposes. 

1895.  Ralph  Smyth,  of  Hastings,  and 
Wardle  Eastland  Evans,  of  Aurket- 
place.  Great  PortUnd-street,  impts. 
m  organs  and  harmoniunu  and 
similar  keyed  instruments. 

1897.  Morgan  Lawrence  Party,  of  St. 
Paul's  -  churchyard,  improvements 
in  condensing  apparatus  for  steam 
engines. 

The  above  bear  date  Mg  20ih. 

1899.  Saint  John  Vincent  Di^,  of 
Glasgow,  impts.  in  the  propulsion  of 
ships,  and  in  the  machinery  or  appa- 
ratus connected  therewith, — a  com- 
munication. 

1900.  Louis  Alphonse  Maurice  Chanlin, 
of  Paris,  impd.  process  for  rendering 
wood  incombustible. 

1901.  George  Taylor,  of  Heywood. 
Lancashire,  and  Joseph  Crossley,  of 
Bury,  impts.  in  covers  for  rollers 
usea  in  spinniuff  cotton. 

1902.  James  Widton,  of  Willenhall, 
impts.  in  locks,  and  in  latch-bolts 
for  locks  and  latdies. 

1903.  Richard  Mott  Wanser,  of  Cheap- 
side,  impts.  in  sewing  machines^— a 
communication. 

1904.  Alfred  Snuth,  of  Hackney,  impts. 
in  sewing  machines. 

1905.  Jean  Henri  Chandet,  of  Rouen, 
impd.  system  of  manufacturing  salts, 
sulphates,  and  acetates  of  cnrome, 
and  of  applying  them  as  mordants  in 
dyeing  and  printing  textile  substances, 
both  animal  and  vegetable. 

1906.  Edward  Schaub,  of  Manchester, 
impd.  sixing  material  to  be  employed 
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for  siziDg  or  dressing  yams  prepsra* 
tory  to  weaving, — a  communication. 
1907.  Charles  Gardner,  of  Dover, 
impts.  in  apparatus  for  cleaning 
windows. 

1909.  William  Speakman  Yates,  of 
Leeds,  and  Arthur  Freeman,  of  Man- 
chester, impta.  in  machinery  or  appa- 
ratus for  folding  fabrics  on  to  card 
boards  or  metaUic  plates  for  the  pur- 
pose of  hot  pressii^g. 

The  above  bear  date  July  2U/. 

1910.  Edmund  Perre,  of  Manchester, 
impts.  in  the  method  of  obtaining 
motive  power,  and  in  apparatus  con- 
nected therewith. 

1911.  William  Diaper,  of  Tabernacle- 
walk,  Finsbury,  impts.  in  the  con- 
struction of  safes  or  strong  recep- 
tacles for  theprotection  of  properly. 

1912.  George  Wilson  and  James  Good- 
fellow,  of  Glasgow,  impts.  in  bed- 
steads, sofu,  and  chairs. 

1913.  William  Edward  Newton,  of 
Chanceiy-lane,  impts.  in  the  con- 
struction of  valves  for  steam  and 
other  engines, — ^a  communication. 

1914.  Joseph  Pierre  Giliard,  of  Paris, 
imnts.  in  the  manufacture  of  soda 
and  carbonate  of  soda. 

1915.  Matthew  Piers  Watt  Boulton,  of 
Tew  Park,  Oxfordshire,  impts.  in 
obtaining  motive  power  when  heated 
air  or  aeriform  flmd  is  employed. 

1918.  William  Edward  Gedge,  of  Wel- 
lington-street, impts.  in  the  means  of« 
and  apparatus  for»  raising  water  for 
agricultural  and  other  useful  and 
ornamental  purposes,^a  communi- 
cation. 

The  above  bear  date  July  22nd^ 

1919.  JohnMcGrigorCroft,  of  Abbey- 
road,  St.  John's  Wood,  impts.  m 
rudders  for  steering  lihips  or  vessels. 

1921.  Richard  Archibald  Brooman,  of 
Fleet-street,  impd.  instrument  to  be 
employed  in  examining  and  fadlita- 
tuig  operations  in  the  throat,— a 
oommunication. 

Tie  above  bear  date  Juhf  2Atk. 

1923.  Max  Benjamin  Schumann*  of 
Manchester,  impd.  portable  chamber 
or  receptacle  to  contain  aerated 
liquids,  and  the  apparatus  connected 


therewith,  by  which  the  flow  of  such 
liquid  is  regulated  and  measured. 

1924.  John  Ri^,  of  Crewe,  impts.  in 
the  eonstruction  of  railway  carriages. 

1925.  Louis  Petr^  and  Edward  Samuel 
Tucker,  of  Stamford-street,  impts. 
in  ornamental  tables  and  table  stands, 
such  as  cruet  frames,  liqueur  frames, 
flower,  egg,  and  other  stands. 

1926.  Thomas  Jefferson  Mayall,  of 
Roxbury,  U.S.A.,  impts.  in  parts  of 
military  and  other  outfits. 

1927.  Martyn  John  Roberts,  of  Pen- 
darren,  Brecknockshire,  impts.  in 
means  or  apparatus  for  producing 
friction  or  adhesion  between  pulleys, 
rollers,  and  the  like,  and  cords,  bands, 
belts,  or  chains  passed  over  or  round 
them. 

1929.  John  Juckes,  junior,  of  Armagh- 
road  South,  Old  Ford,  and  John 
Swinburne,  of  Wenlock-street,  City- 
road,  impts.  in  locomotive  boiler 
furnaces. 

1930.  Henry  Wright,  of  Goodge-street, 
Tottenhara-court-road,  imfKl.  shank 
for  buttons,  studs,  and  solitaires. 

1931.  John  Henry  Johnson,  of  Lin- 
coln's-inn  -  fields,  impd.  mode  of 
lacing  boots,  shoes,  ana  other  articles 
united  by  laces,— «  communication. 

1933.  Astley  Paston  Price,  of  Lin- 
ooln's-inn-fields,  impts.  in  the  manu- 
facture of  carbonate  of  ammonia, 
and  in  the  utilisation  of  the  product 
obtained  in  such  manufacture, —  a 
communication. 

The  above  bear  date  July  25M. 

1934.  Michael  Kenney,  of  Dublin, 
impts.  in  the  construction  of  sliding 
or  rolling  bridges. 

1936.  WilRam  Richards,  and  Joseph 
Richards,  of  Oldbury,  Worcester- 
shire, impts.  in  the  manufacture  of 
sal-ammoniac. 

1937.  Jules  Belicard,  the  younger,  of 
Paris,  impts.  in  the  manufacture  of 
velvets,  plushes,  and  other  pile 
fabrics,  and  in  the  machinery  or 
apparatus  connected  therewith. 

1938.  George  Tomlinson  Bousfield,  of 
Longhborough-park,  Brixton,  impts. 
in  apparatus  for  burning  combustible 
and  volatile  liquids  for  generating 
steam  and  similar  purposes,— a  com« 
mnnication* 
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1939.  Edward  Spicer,  of  New  Bridge- 
street,  Blackfriars,  impts.  in  com- 
positions similar  to  gunpowder,  for 
olasting,  for  use  in  ordnance  and  fire 
arms,  and  for  other  purposes, — a 
communication. 

1940.  Samuel  Lusty,  of  Walworth, 
impts.  in  fluid  meters. 

1941.  Alfred  Vincent  Newton,  of 
Chancery-lane,  impts.  in  sewing 
machineiT, — a  communication. 

1942.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  machinery 
for  planmg  metals, — a  communica- 
tion. 

1943.  Frederick  Pulman,  of  Whitehall- 
yard,  and  Richard  Oinman,  of  Wool- 
wich, impd.  composition  for  coating 
ships'  bottoms  and  the  surfaces  of 
other  vessels  or  structures  which  are 
exposed  to  the  action  of  sea-water. 

1944.  William  Barton,  of  Boston, 
impts.  in  the  construction  of  cooking 
stoves  and  ranges. 

1945.  Jean  Jacoues  Samuel  Wenk  and 
Alexandre  Alphonse  Mathieu,  of 
Paris,  impts.  m  apparatus  for  pre- 
venting accidents  on  railways. 

The  above  bear  date  July  26th, 

1948.  Russell  Mortimer,  of  Bush-lane, 
London,  impts.  in  instruments  for 
marking  or  impressing  railway 
tickeU. 

1949.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  bolt^screw- 
ing  machines,— a  communication. 

1951.  Alexander  Chefiln^  of  Randolph- 
street,  Camden-town,  impts.  in  the 
construction  of  omnibuses. 

The  above  bear  date  July  27 ih. 

1955.  Isaac  Gregory,  of  Manchester, 
impd.  means  of  communication 
by  signals  between  passengers, 
guards,  and  drivers  of  railway 
trains. 

1957.  William  Edward  Newton,  of 
Chancery -lane,  impd.  process  for 
applying  air-proof  solutions  to  the 
interior  of  casks  and  barrels,— a 
communication. 

1958.  William  Edward  Newtofi,  of 
Chancery-lane,  impd.  water  meter, 
which  may  be  employed  as  a  water, 
steam,  or  gas  engine, — a  communi- 
cation. 


1950.  Robert  Brishtmore  Mitehell,  of 
Bakewell,  impd.  break  for  railway 
and  other  wheeled  carriages. 

1960.  William  Cockbum,  of  Paisley, 
impts.  in  weaving  ornamental  fa- 
brics. 

The  above  bear  date  July  28ih. 

1961.  Robert  Clayton,  of  Pudaev,  near 
Bradford,  and  James  Raper  and  John 
Ooulding,  of  Tong,  near  Bradford, 
impts.  in  looms  for  weaving. 

1962.  Frederick  Augustus  Abel,  of  the 
Royal  Arsenal,  Woolwich,  impts.  in 
compounds  for  waterprooflng  and 
insulating  purposes. 

1965.  Alfred  Augustus  Larmuth,  of 
Salford,  impts.  in  machinery  or 
apparatus  for  cutting  the  edges  of 
paper  hangings. 

1966.  Reuben  Worsnop,  of  Bradford, 
impts.  in  cap  frames. 

1967.  Valentine  Baker,  of  Dublin, 
impts.  in  applying  and  utilising 
water  power. 

1969.  John  Swinburne,  of  Wenlock- 
street,  City-road,  and  James  Lam- 
ing, of  Lauderdale-buildings,  Alders- 
gate-street,  impts.  in  means  or  ap- 
paratus for  stopping  or  retarding 
railway  carriages. 

The  above  bear  date  July  29th. 

1974.  Augnste  Tves  Rehm,  of  Paris, 
impts.  in  crinolines. 

1976.  Ephraim  Sabel,  of  Moorgate- 
street,  impts.  in  the  manufacture  of 
iron  rails  and  girders, — a  eommmn- 
cation. 

1977*  John  Lawson  and  Edward  Ger- 
rard  Fitton,  of  Leeds,  impts.  in  pre- 
paring machinery  for  flax,  tow,  jafee, 
and  other  fibrous  materials. 

1978.  Augustus  Applegath,  of  Dartford, 
impts.  m  machmery  for  printing  in 
colours. 

1979.  Alfred  Vincent  Newtoa,  of 
Chancery-lane,  imp.  method  of  ob- 
taining induced  comnts  of  elec- 
tricity from  magnets  and  induetion 
coils, — a  eommnnication. 

1980.  Alfred  Vincent  Newton,  of 
Chancery4ane,  impt.  in  refining 
petroleum  and  hydro-carbon  oils, — 
a  communication. 

1981.  Alfred  Vincent  Newton,  of 
Chanceiy-lane,  impt.  in  fjectocilbr 
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diacbargiDg  bilge  water  and  fo^  other- 
parposes,— a  communication. 
1982.  WUliam  Clark,    of    Chancery, 
lane,  impts.  in  apparatus  to  be  used 
in  swimming, — a  communication. 

Tke  abwe  bear  date  July  Slst. 

1985.  Thomas  Bell  Paton,  of  Mont. 
rose,  N.B.,  impts.  in  machinery  for 
the  manufacture  of  linen  or  other 
yams  or  threads. 

1986.  William  La  Penotiere,  of  Essex- 
street,  Strand,  impd.  composition  for 
coating  the  bottoms  or  iron  and 
wooden  ships,  by  which  the  same 
are  preserved  from  fouling  and  the 
iron  from  corrosion,  whether  inter- 
nally or  externally,  hy  sea  or  other 
water  or  moisture,  which  is  applica- 
ble to  iron  of  any  kind  exposed  to 
the  action  of  moisture. 

1990.  Louis  Emile  Constant  Martin, 
of  Adam-street,  Adelphi,  impts.  in 
locomotive  and' other  tubular  boilers. 

1992.  Matthew  Piers  Watt  Boulton,  of 
Tew  Park,  Oxfordshire,  in  obtain- 
ing motive  power  by  heat. 

Tke  above  bear  date  August  \si, 

1993.  Alfred  Ford,  of  Arthur-street, 
West,  London,  impd.  method  of 
forming  india-rubber,  guttapercha, 
or  other  such  like  balls. 

1994.  Henry  Levy,  of  Glasgow,  impd. 
means  for  testing  alloys  of  gold. 

1995.  Thomas  Andrew  and  James 
Whiley  Tavlor,  of  Commercial- 
street,  Spitamelds,  impd.  mechanical 
arrangements  or  fastenings,  applica- 
ble to  the  doors  and  cases  or  safes 
and  strong  rooms,  for  the  purpose  of 
preventing  the  opening  tnereof  by 
wedges  or  levers. 

1997.  John  Groves  Teal,  of  Leeds, 
impd.  apparatus  for  communication 
between  passengers  and  guards  in 
railway  trains. 

1998.  John  Crean,  of  East-road,  City- 
road,  and  Charles  Joseph  Barr,  of 
Chapel-street,  Shoreditch,  impts.  in 
apparatus  and  means  for  giving 
aMrm  in  cases  of  fire. 

1999.  Frederick  Charles  Dear,  of 
Hertford,  impts.  in  the  means  of 
communication  between  the  passen- 
gers and  guard  and  driver  or  a  rail- 
way train. 


2000.  Joseph  Pickin  and  Richard 
Bailey,  or  Congleton,  Cheshire^ impd. 
method  of,  and  apparatus  for,  signal- 
ling and  giving  darm  on  railways. 

2001.  Heiman  Frankenburg,  of  Snow- 
hill,  London,  impts.  in  the  construc- 
tion of  travelling  and  other  bags. 

2002.  WUliam  Wharton  Burdon,  of 
Newcastie-upon-Tyne,  impto.  in  re- 
ducing vegetable  fibre  to  pulp,  and 
in  machinery  employed  therein. 

2003.  Richard  Bailey,  of  Hoxton,  and 
Joseph  Eagland,  of  Hatton-garden, 
impa.  fastening  or  lock. 

2004.  Charles  Hodgson,  of  Portarling- 
ton.  Queen's  County,  IreUnd,  impts. 
in,  and  apparatus  for,  treatipg  peat 
in  bogs,  and  obtaining  it  therefrom ; 
also  applicable  to  tilling  and  culti- 
vating land. 

2005.  William  Henry  Petitjean,  and 
Edward  McNally,  of  Manchester, 
impts.  in  the  construction  of  railway 
carriages,  and  in  railway  breaks  and 
signals,  part  of  which  is  applicable 
to  marine  purposes. 

2006.  Herbert  AUman,  of  Ampthill- 
square,  impU.  in  burglar-proof  safes. 

200/.  John  Hepjy  Tyler,  or  Bermond- 
sev,  impts.  in  apparatus  used  in 
rolling  leather. 

Tke  above  bear  date  August  2nd. 

2009.  Edward  Samuel  Horridse,  of 
Cheltenham,  impts.  in  signus  for 
railways. 

201 1.  Waiiam  Henry  Brookes,  of  Rock 
Ferry,  Cheshire,  impts.  in  the  means 
of  fastening  or  securing  the  tongues 
or  reeds  of  foff  horns. 

2013.  William  Morons,  of  Brendon 
Hills,  Somersetshire,  impts.  in  coke 
ovens  and  in  the  manufacture  of  coke. 

2015.  Ernest  Leslie  Ransome,  of  Ips- 
wich, impts.  in  paints  or  preparations 
for  coating  surfaces. 

2017.  Luke  Anderson,  of  Newtown, 
Worcestershire,  impts.  in  machinery 
to  be  used  in  the  manufiicture  of 
horseshoes,  shoe  heel,  and  toe-tips, 
and  other  similar  articles. 

Tke  above  bear  date  August  3ri/. 

2019.  Patrick  Robertson,  of  Jeffrey, 
square,  St.  Mary  Axe,  impts.  in 
brewing  and  distilling,  also  in  di3ring 
yeast  and  in  the  apparatus  employed. 
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2021.  WiniaiiiCl«rk,ofCbtDcery-lnie» 
impts.  in  ftppnntns  applicable  as  a 
motive  power  engine,  a  pamp^  or 
fluid  nieter,--^  oommnnieation. 

2023.  Jean  Adolphe  Leon,  Geom  Tea- 
nmond,  and  John  Kiatack,  orLiver- 
pool,  impta.  in  apparatus  for  filtering 
sugar  and  other  liqnid  solutions. 

2026.  Frederick  George  MulhoUand,  of 
Swan-streety  Dorer-road,  impts.  in 
the  mode  or  method  of  prraaring 
materials  for,  and  in  the  manuTaeture 
of,  submarine  telegraphic  cables ;  the 
same  being  generally  applicable  for 
otherpurposes. 

2027.  Henn  Adrien  Bonnerille,  of 
Paris,  impts.  in  rerolTer  pistols,— a 
oommnnieation. 

2031.  Alfred  Vincent  Newton,  of  Chan* 
eeiy-lane,  impt.  in  gun  wipers,  —  a 
communication* 

2a33.  George  Baldwin  Woodruff,  of 
Cheapsid^  impts.  in  the  construction 
of  binders  for  sewing  machines. 

The  above  bear  date  August  Atk. 

2035.  Samuel  Buxton,  of  Leeds,  impd. 
numerical  registering  machine. 

2037.  Thomas  ISmith  and  John  Brook, 
of  Rodney,  near  Leeds,  a  self-aetinc 
coupling  for  railway  carriages  ana 
wanons. 

2041.  (Portland  Herbert  Simpson,  of 
Bexhill,  impts.  in  apparatus  for  sus- 
taining and  lowering  ships'  boats. 

7^0  above  bear  date  August  5th, 

2045.  John  Mead,  of  Abridge,  Essex, 
impd.  means  or  apparatus  for  retard- 
ing^ or  stopping  railway  carriages  and 
trams. 

2047.  Louis  John  Crossley,  of  Halifax, 
impts.  in  electric  telegraphic  ap- 
paratus,—a  communication. 


2049.  Alfred  Vineent  Newton,  of  Chan- 
eery-lane.  imnd.  mode  of,  and  ap- 
paratus for,  facilitating  the  trans- 
portation and  ddiTeiy  of  letters, 
newspapers,  and  other  freight,— a 
communication. 

2061.  Matthew  Piers  Watt  Boulton,  of 
Tew-park,  Oxfordshire,  impts.  in 
generatinfl;  steam,  and  in  heating 
steam  and  aSriform  fluida. 

The  above  bear  date  Auguit  7th. 

2053.  James  Buchanan,  jun.,  of  Barr- 
head, Renfrew,  N.B.,  and  Robert 
Bovd,  of  Glasgow,  imirts,  in  printing 
and  dyeing  yams  and  rabrics  of  cotton 
or  other  vegetable  materials. 

2066.  Thomas  Goode  Messenger,  of 
Loughborough,  portable  machine  or 
apiMuratus  for  the  cutting  of  screw 
threads  on  pipes  or  on  solid  materials, 
and  for  the  cutting  of  pipes  asunder. 

2067*  James  Gale,  jun.,  ot  Plymouth, 
impts.  in  preparing  and  treating  gun- 
powder in  offder  to  render  the  same 
unexplosiTe  and  to  protect  it  from 
damp. 

The  above  bear  date  Awguet  Sth. 

2061.  Thomas  Ramsden  Shaw,  of  Pen- 
dleton, impts.  in  looms  for  weaving. 

2063.  Stephen  Law  and  Joseph  Law 
of  Wolverhampton,  impts.  in  breech- 
loading  fire-arms* 

2067.  Bamabus  Ruas  and  Edward 
Gandell  the  younger,  of  Lambeth, 
impts.  in  the  construction  of  sewing 
machines,  particulariy  adapted  for 
sewing  sacks  and  bags* 

2069.  James  William  Longstaff,  of 
Stratford,  Essex,  impd.  mode  of  re- 
lieving slide  valves  ot  back  pressure* 

The  above  bear  date  Auguei  9th. 
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48.  CharieB  De  Bennie. 
170.  D.  Monro  and  T.  Wright. 

321. 

322. 

172.  John  Tumey,  jnn. 

824. 

183.  Thomas  Lester. 

325. 

18«.  J.  H.  Wilson. 

326. 

188.  Jacob  Snider  Jnn. 

191.  C.  BiakeU,  W.  Hoehl,  and   W. 

328. 

334. 

Giinthor. 

335. 

194.  Edward  AtUnwnu 

386. 

201.  M.  A.  Diets. 

838. 

S02.  Benjamin  King. 

215.  B.  L.  Fnlier,  A.  Poller,  and  a 

839. 

842. 

Martin. 

843. 

221.  Qeorge  Haseldne. 

345. 

226.  A.A.CroU. 

347. 

288.  J.  £.  Massej. 
237.  James  Hind. 

849. 

851. 

238.  Bobert  Helsham. 

360. 

243.  Joseph  Torbill. 

363. 

246.  George  Haseltine. 

367. 

249.  Victor  Borg. 

368. 

250.  W.  £.  Newton. 

370. 

252.  John  Baines. 

371. 

253.  William  Clark. 

874. 

254.  Erastos  Blakedee. 

876. 

255.  £.  T.  Hoghes. 

379. 

261.  W.  Teall  and  A.  Naylor. 

380. 

262.  John  Gibson* 

382. 

264.  George  Carter. 
270.  W.  H.  Cox. 

884. 
885. 

271.  Michael  Henry. 

886. 

274.  £.  P.  Colqohoon  and  J.  P.  Ferris. 

387. 

275.  £.  P.  Colqohomi  and  J.  P.  Ferris. 

388. 

279.  John  Sainty. 

281.  J.andW.McNaoght. 

391. 

894. 

286.  John  Hoghes. 

895. 

287.  C.  A.  Wheeler. 

396. 

288.  A.  S.  Stooker. 

399. 

292.  Charles  Longley. 

293.  John  Maynes. 

401. 

294.  James  Ball. 

402. 

295.  J.  H.  Johnson. 

408. 

297.  Thomas  Bootledge. 

404. 

298.  William  Yale. 

406. 

300.  G.  and  D.  Horn. 

408. 

801.  B.  L.  Mosely. 
803.  Matthew  Blank. 

415. 

416. 

304.  William  dark. 

417. 

807.  Frederic  Bow. 

418. 

310.  J.  A.  PhOHps. 

419. 

313.  Edooard  Hottin. 

420. 

315.  B.  A.  Brooman. 

421. 

319.  B.  M.  AUoway. 

423. 

C.  B.  MariLham. 
Jabez  Booth. 

W.  H.  Latham  and  C.  W.  Utham. 
B.  A.  Broonum. 
Bobt.  Shaw. 
Alex.  Stereo. 
Henry  Masters. 
Omstantin  Henderson. 
H.  B.  Barlow. 
Chas.  Longley. 
A.  J.  L.  Gordon. 
Bomain  di  Bray. 
J.  B.  Watters. 
John  Lake. 

A.  A.  Larmoth. 
Geo.Twigg. 
Charles  Field. 

B.  A.  Brooman. 
J.  a  C.  Halkett. 
MiloPeck. 
J.  P.  Lindsay. 
A.  y.  Newton. 
John  I>ale. 
Eran  lieigh. 
Edward  Lord. 
H.  W.  Hart. 
W.  E.  Newton. 
Henry  Emannel. 

D.  H.  Barber. 

G.  C.  Haseler  and  J.  B.  Haseler. 
John  and  James  Porter. 

C.  Atherton  and  A.  H.  Benton. 
Joseph  HalL 
Wm.  Crookes. 

E.  J.  HilL 
John  Cass. 

A.  y.  Newton. 

D.  Barr,  W.  H.  Page,  and  J.  C. 
Newer. 

B.  W.  Iliomson. 
L.  H.  G.  Ehrhaidt. 
J.  A.  Pastorelli 
William  Adams. 
J.  G.  Tongoe. 

E.  G.  C.  Welch. 
W.  F.  Batho. 
B.  J.  Jones. 
GeoTffe  Whitton. 
Alfred  Fryer. 
E.  H.  Newby. 
JohnTVotman. 
J.  Ton  der  PoppenlNirg. 
B.P.Banett^^ 
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424.  Ja«.  PardeT. 

425.  Benjamin  Thompaon. 

426.  Be^amin  Thompson. 

427.  8.  K.  Freeman. 
429.  W.  C.  RidingH,  sen. 
480.  A.V.Newton. 

431.  W.  H.  Brown. 

432.  Michael  Lane. 

488.  Charles  Lnnglej. 
434.  D.  C.  Pieroe. 

436.  G.  T.  Hamphria. 

437.  K.  H.  Emerson. 

441.  William  Kinage. 

442.  R.  A.  Brooman. 
444.  H.  J.  PSckard. 

448.  J.  F.  Hearsej. 

449.  F.  A.  Laurent,  J.  OasthelaK,  and 

N.  Basset. 
460.  Joseph  Thompson. 

451.  Bichard  Smith. 

452.  R.  HiU  and  R.  Tnshingham. 
455.  John  Brown. 

457.  Wm.  Clark.     . 
462.  P.  £.  Bidanz. 

465.  C.  Braokell,  W.  Hoehl,  and  W. 
QUntiier. 

469.  James  Graham. 

470.  ^'Hlliam  Rohinson. 

472.  L.  W.  G.  Rowe  and  A.  Baab. 

477.  W.  E.  Geto. 

478.  Joseph  aiff. 

479.  J.  D.  Nichol. 

489.  J.  Keighley  and  R.  Shephard. 
498.  Jasper  Hoilejr. 

494.  John  Dodgeon. 

497.  T.  G.  Webb. 

498.  John  Carter. 

499.  G.  N.  Shore. 

500.  James  Nicholas. 

501.  M.  P.  W.  Bolton. 

502.  Dayid  Barr. 

507.  Samuel  Whitfield. 
506.  W.  S.  Mappin. 

509.  George  Haseltine. 

510.  J.  G.  Hughes. 

511.  Samuel  Saville. 

512.  W.  E.  Newton. 

516.  J.  Jacob  and  R.  PUzuyer. 

517.  W.  E.  Gedge. 

522.  James  Howard. 

523.  S.  W.  Worssam. 
526.  James  Hundy. 
529.  James  Badcosk. 
584.  Frederic  Qaudot. 
561.  William  Cladc. 


569.  J.  B.  Toussunt. 

570.  Samuel  Whitfield. 
588.  Samuel  Brooks. 
590.  W.  E.  Newton. 
594.  William  Oaik. 
598.  Sir  J.  S.  Lime. 

603.  H.  A.  BonneriUe. 

604.  H.  A.  BonneyiUar. 

606.  J.  H.  Johnson. 

607.  J.  H.  Johnson. 
609.  D.  and  J.  Morris. 
616.  W.  E.  Newton. 

618.  Edwin  Pettit. 

619.  C.  P.  Varley. 
645.  A.  C.  Henderson. 
654.  William  CUv. 

.667.  Robert  Mnshet. 
658.  Emile  Oftrchon. 
699.  James  Atkins. 
703.  John  Webb. 
727.  W.  E.  Newtgo. 
.789.  Joseph  Seaman. 
743.  A.  V.  Newton. 
819.  R.  W.  MomlL 
886.  W.  E.  Newton. 
893.  W.  M.  Fuller.  . 

913.  A.  y.  Newton. 

914.  A.  V.  NewtoiL 
937.  P.  J.  Jamet. 
973.  Robert  Maynaid. 

1028.  R.  A.  Brooman. 
1058.  C.  F.  GotterilL 
1082.  John  Todd. 
1146.  J.  F.  C.  Carle. 
1185.  W.  E.  Newton. 

1218.  W.  E.  Newton. 

1219.  W.E.  Newton. 
1233.  G.  T.  Bousfield. 
1308.  J.  R  Cooper.  . 

1318.  George  Haseltine. 

1319.  Henry  Ransfoid. 
1368.  Theodore  Fanoheux. 
1371.  W.  Manwaring. 
1380.  E.  A.  Raymond.. 
1418.  Henry  Nunp. 
1422.  C.  T.  Moller. 

1499.  W.  £.  Newton. 
1549.  R.  A.  Brooman. 
1568.  George  Haseltine. 
1572.  George  Haseltine. 

1594.  Albert  Robinson. 

1595.  George  Haseltine. 
1609.  A.  E.  Brae. 
1678.  George  Haseltine. 
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THE   BRITISH   ASSOCIATION. 

The  recent  meeting  of  the  British  Association  at  Birmingham  was,  as 
might  have  been  expected,  both  as  respects  the  numbers  of  Members 
and  Associates  assembled,  and  the  variety  of  entertainment  afforded 
them,  an  undoubted  success.  Whether  its  recent  labours  have 
furthered  much  the  advancement  of  science  (the  ostensible  object  of  the 
Association),  is  another  matter,  and  not  quite  so  susceptible  of  proof. 
Much,  however,  has  been  done  to^vards  popularizing  science  in  the  last 
thirtj-five  years,  during  which  the  British  Association  has  existed,  and 
no  doubt  a  fair  share  of  this  progress  is  due  to  its  teachings.  But 
popular  science,  ic  will  be  said,  is  shallow,  and  produces  small  results ; 
it  suits  this  "  age  of  veneer,"  by  giving  men  an  appearance  of  profundity, 
but  it  will  not  rear  among  us  profound  philosophers.  This  may  Be  so, 
but  we  yet  await  the  proof  that  "  a  little  knowledge  is  a  dangerous 
thing."  We  certainly  consider  it  more  harmless  than  a  breadth  of 
ignorance.  Indeed,  we  think  a  most  interesting  chapter  might  be 
written  on  the  proved  uses  of  the  possession  of  a  little  knowledge — for 
example,  of  geology  to  the  engineer,  of  chemistry  to  the  architect  and 
painter,  of  mechanics  to  the  musician,  and  of  pneumatics  to  the 
mechanician.  A  summary  of  such  facts  would  show  that  knowledge, 
of  whatever  kind,  comes  amiss  to  no  man.  If  this  be  so,  then  here  is 
the  strongest  argument  for  such  gatherings  as  that  which  has  lately 
taken  place  at  Birmingham,  where  all  sciences  found  their  exponents 
and  were  brought  under  free  didcusaion.  It  cannot  be  denied  that  by 
the  greater  number  of  the  followers  of  science  who  assembled  at  that 
groat  centre  of  manufacturing  industry,  the  meeting  was  regarded  as  a 
holiday  ;  but,  notwithstanding,  there  was  enough  of  real  work  accom- 
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pUshed  to  serve  as  au  apology  for  the  feasting  and  fitct  which  greeted 
them  on  all  sides. 

The  organization  of  the  British  Association  and  its  rules  of  procedure 
peculiarly  adapt  it,  as  we  think,  to  bring  out  and  disperse  abroad  facts 
that  might  otherwise  linger  in  obscure  nooks  and  comers,  and  do  little 
or  no  good  to  any  one.  Placing  at  its  head,  as  President,  some  man  of 
mark,  famous  in  some  branch  of  pure  or  applied  science,  and  giiring  him 
that  position  for  one  year  only,  ensures  the  production  of  a  series  of 
presidential  addres^ies  that  will  be,  at  least,  commentaries  of  powerful 
and  well-trained  minds  upon  the  scientific  acquirements  of  the  age,  and 
that  from  a  constantly  shifting  point  of  view. 

How  valuable  such  a  continuous  commentary  must  necessarily  be 
will  readily  be  understood  when  it  is  remembered  that  among  the 
congratulatory  notices  of  progress  mide  we  are  constantly  reminded 
how  clumsily,  in  some  rejpects,  we  have  hitherto  courted  Nature, 
and  that  she  is  in  consequence  at  present  deaf  to  our  suit.  Then 
again,  from  the  Presidents  of  Sections,  who  also  hold  office  only  fur 
a  year,  addresses  of  a  more  precise  and  practical  character  are 
obtained,  directing  the  students  of  the  sciences  which  they  respectively 
represent,  to  draw  deductions  from  some  new  fkcts,  or  guarding  them 
from  rash  inferences.  Eollowing  the  delivery  of  these  addresses 
are  the  papers  presented  to  the  sections,  and  whose  merits  are  as 
various  as  the  subjects  of  which  they  treat,  serving  thereby  the 
better  to  induce  animated  and  profitable  discussions. 

It  has  been  frequently  remarked,  that  the  tendency  of  the  age  is 
to  divide  labour,  as  a  proper  division  of  labour  ensures  economical 
resutts.  Among  the  followers  of  science,  aa  in  those  of  other  pursuits, 
this  tendency  obtains,  and  the  progress  of  discovery  seems  to  require 
that  it  should  be  so,  in  order  that  the  votaries  of  a  given  branch 
of  study  may  thoroughly  master  the  accumulating  fa'«ts  of  their  science ; 
but  then  the  contraction  of  the  mental  vision  consequent  thereon  is 
the  greatest  obstacle  to  the  development  of  the  imaginative  fiiculty 
which  gives  us  new  discoveries.  Facts  of  one  hue,  long  and 
steadily  gazed  upon,  will  as  assuredly  maze  the  mental  eye  of 
the  scientific  student  as  does  a  brilliant  hue  the  corporeal  eye  of  the 
painter.  He  must  turn  away  to  something  less  attractive .  to  clear 
his  vision,  and  it  is  for  men  thus  circumstanced  that  the  British 
Association  performs  an  important  part.  In  a  persistent  course 
of  experiments,  directed  to  a  given  end,  an  eiperimental  philo- 
sopher might,  from,  ignorance  of  cognate  subjects,  overlook  facts 
which  have  courted  his  attention,  as  Sir  Humphry  Davy  did  tlie 
electro    deposition   of  metak,    only  troubling  himself  so    far  about 
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the  matter  as  to  notice  the  inconvenienee  to  which  he  was  put 
b/  the  deposit  of  copper  ia  his  battery  cells.  The  merest  smattering 
of  a  science,  or  of  an  art,  may  be  the  means  of  awakening  in  the 
mind  of  a  man  who  has  made  himsolf  master  of  some  cognate  sub- 
ject a  train  of  thought  that  may  lead  to  great  results,  and  such  a 
smattering  attendance  in  the  several  sections  of  the  British  Associa- 
tion could  not  fail  to  give.  If  he  gains  nothing  else  he  may,  perhaps, 
learn  that  there  are  ready  means  at  hand  which  will  enable  him  to 
solve  questions  which  have  long  perplexed  him.  Thus  the  little  know- 
ledge which  the  late  Bobert  Stephenson  had  gained  of  chemistry 
served  to  suggest  to  him  the  application  of  volatilizable  metals  as  his 
tests  for  ascertaining  the  temperature  in  the  cMmneys  of  his  locomo- 
tives, with  the  view  to  modifying  their  construction.  In  like  manner 
our  astronomers,  did  they  but  know  something  of  practical  mechanics, 
might  possibly  find  it  desirable  to  recall  some  of  the  beautiful  theories 
of  the  mechanism  of  the  heavens,  the  truth  of  which  has  been  proved 
to  their  entire  satisfaction  by  heaps  of  unfathomable  mathematical 
formula.  The  mingling  of  savans  of  various  branches  of  science  which 
these  annual  gatherings  cause,  both  at  the  soiries  and  excursions,  if 
not  in  the  sections,  where  each  is  in  courtesy  bound  to  make  a  show 
of  interest  in  his  neighbour's  pursuits,  cannot  fail  to  serve  the  cause 
of  truth,  and  help  to  eliminate  from  our  scientific  creeds  uuteuable 
dogmas,  which  are,  we  fear,  as  rife  among  so-called  philosophers  as 
among  theologians.  Again,  our  geologists,  if  they  had  but  possessed 
some  knowledge  of  chemical  and  electrical  action,  would  certainly 
have  been  more  cautious  in  propounding  those  theories-  of  our 
earth  structure  which  they  have  seen  fit,  from  time  to  time,  greatly  to 
modify. 

The  address  of  Professor  Phillips,  the  President  of  the  Association, 
gives  an  admirable  summary  of  the  recent  progress  of  scitnce,  and 
also  a  well-timed  rebuke  to  those  who  find  iu  the  recently-discovered 
human  remains,  mingled  with  those  of  extinct  species  of  animals,  and 
in  the  traces  brou  ght  to  light,  by  ardent  archaeologists,  of  human  habi- 
tations in  the  Swiss  lakes  and  elsewhere,  proofs  of  the  great  antiquity 
of  man ;  and  in  the  Darwinian  theory  of  the  "  origin  of  species,"  a 
further  proof  of  the  unreliability  of  the  Mosaic  account  of  the  creation. 
He  says  of  these  discoveries — "  First,  let  us  he  sure  of  the  facts, 
especially  of  that  main  fact  upon  which  all  the  argument,  involving 
immensity  of  time,  really  turns,  viz.,  the  contemporaneous  existence 
of  man  with  the  mammoth  of  the  plains,  and  the  bear  of  the  caverns." 
Without  contending  against  the  deductions  of  the  enthusiasts,  who  are 
never  so  happy  as  when  contesting  some  biblical  statement.  Professor 
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Phillips,  after  suggesting  a  series  of  inductive  questions  to  the  disdples  of 
Darwin,  says, — "  Specific  questions  of  this  kind  must  be  answered 
before  the  general  proposition  that  the  forms  of  life  are  indefinitelj 
rariable  with  time  and  circumstance,  can  be  even  examined  by  the  light 
of  adequate  evidence.  That  such  evidence  will  be  gathered  and  rightly 
interpreted  1,  for  one,  neither  doubt  nor  fear ;  nor  will  any  be  too 
hasty  in  adopting  extreme  opim'ons,  or  too  fearful  of  the  final  result, 
who  remember  how  often  that  which  is  true  has  been  found  very  differ- 
ent from  that  which  was  plausible."  This  is  sound  advice,  which  it 
behoves  all  scientific  investigators  to  keep  in  mind.  In  vindication  of  the 
labours  of  the  Association  he  says, — **  If  it  be  asked,  what  share  in  the 
discoveries  and  inventions  of  the  last  thirty-three  years  is  claimed  by 
the  British  Association  ?  let  us  answer  fearlessly, '  We  had  a  part  in 
all ; '  "  and  he  refers  to  the  annual  reports,  to  justify  this  assertion. 

It  is  a  subject  worthy  of  note,  as  illustrating  the  close  connection 
existing  between  very  different  pursuits,  and  the  action  and  reaction  of 
one  study  upon  another,  that  mechanical  ingenuity  has  played  a  most 
important  part  in  the  advancement  of  abstract  science.  We  have  heard 
the  superiority  of  modem  instrumentation  attributed  mainly  to  the  im- 
proved musical  instruments  which  the  more  recent  masters  in  the  art 
of  composition  bad  at  their  command,  in  comparison  with  those  of 
HandePs  tiroes.  So  also  Professor  Phillips  acknowledges  the  debt 
which  experimental  philosophers  owe  to  what  he  terms  "  the  domain  of 
practical  art ;"  for,  he  says,  "  the  admirable  instruments  of  Whewell, 
Osier,  and  Eobinson  have  replaced  the  older  and  ruder  anemometers, 
and  are  everywhere  in  full  operation  to  record  the  momentary  variations 
of  pressure,  or  sum  the  varying  velocities  of  the  wind."  Also,  "  Our 
meteorological  instruments  of  every  kind  have  been  improved,"  And 
again,  "  Our  attempts  to  gain  knowledge  have  brought  back  new  facts 
and  new  laws  of  phenomena,  or  better  instruments  for  attaining  or 
better  methods  for  interpreting  them." 

With  respect  to  the  business  transacted  by  the  Association,  the 
papers  read,  and  the  discussions  raised  thereon,  may  be  said  to  hare 
been  of  good  average  interest.  In  sections  F.  and  Q-.  (Economical 
Science  and  Statistics,  and  Mechanical  Science),  which  more  im- 
mediately concern  us,  papers  of  considerable  importance  were  brought 
under  consideration.  A  selection  from  these  we  propose  to  publish,  and 
others  we  may  notice  editorially,  as  occasion  may  serve.  That  most 
profitable  subject  for  raising  a  lively  discussion — patent  law,  was 
represented,  or  rather  misrepresented,  by  Professor  Bogers,  of  Oxford, 
who  hasi  yet  to  learn  the  rudiments  of  the  question  which  he  has  now 
so  frequently  handled.    A  paper  by  Sir  J.  Burgoyne  on  the  use  o^ 
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"Rs^wajB  in  War,  prepared  rather  with  the  view  of  eliciting  from 
rsiilwaj  engineers  information  as  to  the  transit  capabilities  of  railways, 
than  of  affording  instruction  thereon,  created  a  lively  interest.  A  paper 
entitled  "  Statistics  of  the  Small  Arms  Manufacture  of  Birmingham," 
read  by  Mr.  J.  D.  Goodman,  an  abstract  of  which  we  now  publish, 
showed  how  extensively  the  government  of  the  United  States  availed 
themselves  of  British  industry,  in  furnishing  their  armies  with  iire-amis. 
Mr.  Besseraer's  paper  on  the  Manufacture  of  Cast  Steel,  which  we 
have  also  selected,  gave  rise  to  an  interesting  and  profitable  discussion. 
Other  papers  on  subjects  by  no  means  new  to  engineers,  as  that  of  the 
Manufacture  of  Weldless  Tyres,  by  Mr.  F.  J.  Bramwell  (included  in 
our  selection),  and  Siemens*  Eegenemtive  Qaa  Furnaces,  by  Mr. 
S.  N.  F.  Cox,  would  seem  to  require  an  apology  for  their  appearance, 
were  it  not  for  the  acknowledged  difficulty  of  forcing  upon  public 
attention  things  most  obviously  to  their  advantage  to  adopt.  The 
**  science  of  advertising,"  as  carried  on  at  the  present  time,  is  a  proof 
of  this  difficulty.  Witness  the  countless  announcements  which  meet 
the  eye  in  all  directious  of  the  "  Daily  Telegraph,  the  Largest  Circula- 
^tion  in  the  World,"  and  show  plainly  enough  that  the  proprietors  of  a 
popular  paper  of  unexampled  circulation  are  still  struggling  against 
the  general  igooraiice  of  its  existence,  or  at  least  of  its  merits.  The 
publicity  which  valuable  inventions  gain  through  these  gatherings, 
and  the  opportunity  afforded  to  visitors  through  the  liberality  of 
manufacturers  to  inspect  the  workshops  .of  Great  Britain,  is  of  no 
small  service  to  the  country.  Men  of  thought  and  men  of  action  learn 
to  appreciate  and  respect  each  other,  and  in  this  mutual  appreciation 
an  approach  to  assimilation  takes  place ;  the  dreamers  get  visions  of 
the  practical,  and  the  dry  matter-of-fact  men  begin  to  feel  within  them 
the  throbbinga  of  imagination.  By  this  means  the  British  Association 
realises  for  us  what  the  President  has  happily  expressed  as  "  the  fair 
alliance  of  cultivated  thought  and  practical  skill."  Long,  therefore, 
may  the  Association  labour  to  cement  this  union,  for,  to  borrow  one 
more  expression  from  the  presidential  address,  "  by  it  labour  is  dignified 
and  science  fertilized,  and  the  condition  of  human  society  exalted." 
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gctent  Diitfiiis. 

To  James  Hahtshobit  and  Joseph  Oadsbt,  both  of  Nottingham,  for 
improvements  in  manufacturing  lace  in  twist-lace  machines. — [Dated 
28th  October,  1864.] 

This  invention  consists  in  the  use  of  one  warp  and  one  (or  more) 
bobbin  threads  acting  as  weft  threads,  with  longitudinal  warp  threads. 
The  longitudinal  warp  threads,  and  also  the  weft  warp  thread,  are  capable 
of  being  traversed  diagonally  ;  or  the  longitudinal  warp  threads,  after 
working  w^th  one  warp  and  bobbin  threads  as  weft  threads  for  a  time, 
may  be  traversed  and  worked  with  the  next  or  neighbouring  warp  and 
bobbin  as  weft  threads ;  or,  if  preferred,  the  first  warp  weft  thread 
may,  as  before  stated,  be  traversed  with  the  longitudinal  warp  threads, 
and  made  to  act  as  a  weft  thread  with  a  neighbouring  bobbin  thread 
in  succession,  as  the  form  of  the  pattern  desired  to  be  made  may  re- 
quire, the  warp  and  bobbin  weft  threads  being  separately  used  f6r  the 
production  of  purls  on  the  sides  of  tlie  band  of  such  wea\nng.  The 
peculiarity  of  the  weaving  is,  that  not  only  the  w-arp  threads  which  are 
used  for  the  time  as  weft  threads,  but  also  the  bobbin  threads,  which« 
for  the  time  are  used  as  weft  threads,  are,  at  each  time  of  acting  aa 
weft  threads,  used  double, — that  is,  two  thicknesses  of  the  threads  lie  side 
by  side  in  the  same  opening  between  the  longitudinal  warp  threads ;  the 
weft  threads  of  the  bauds,  when  desired,  producing  purls,  which  purls 
may  be  twisted. 

Suppose  the  macbinery  used  in  carrying  out  this  invention  to  be 
ordinary  twist-lace  machinery,  fitted  with  a  number  of  guide  bars,  or 
suitable  means  for  moving  the  warp  threads  endways  of  the  machine ;  and 
that  the  object  is  to  make  a  single  band  of  weaving  formed  of  a  suit- 
able number  of  longitudinal  warp  threads  with  their  warp  and  bobbin 
weft  threads,  and  that  ten  longitudinal  warp  threads  are  employed,  as 
a  set  of  longitudinal  warp  threads  besides  the  warp  and  bobbin  weft 
threads,  together  with  suitable  lacing  threads ;  also  that  the  band 
of  weaving  is  about  to  be  formed  in  the  space  occupied  by  three 
neighbouring  bobbin  threads,  the  first  of  whicn  may  be  called  the  left- 
hand  lacing  bobbin  thread,  the  second  the  bobbin  weft  thread,  and  the 
third  the  right-hand  lacing  bobbin  thread. 

The  order  in  which  it  is  preferred  to  place  the  warp  threads  is  as 
follows :  —The  back  warp  lacing  thread  is  placed  nearest  the  back 
combs ;  then  come  the  warp  threads  necessary  for  the  ground  of  the  lace 
fabric  ;  after  these  come  the  warp  weft  thread ;  then  follow  the  longi- 
tudinal warp  threads,  which  are  diWded  into  two  parts,  numbered 
respectively  i,  3,  6,  7,  9,  and  2,  4,  e,  8,  lo.  The  front  lacing  thread  is 
placed  between  the  longitudinal  threads  and  the  front  combs;  it 
should,  however,  be  remarked,  that  the  relative  placing  of  the  threads 
may  be  varied. 

Assuming  the  machine  to  be  in  the  position  for  producing  the  first 
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movement  of  the  threads,  all  the  warp  threads  will  stand  on  the  left- 
liand  side  the  left-hand  lacing  bobbin  thread. 

No,  1  motion^  carriages  in  front  combs, — The  back  warp  lacing  thread 
moves  three  gates  to  the  right  hand.  The  warp  weft  thread  moves  two 
gates  to  the  right  hand.  The  longitudiual  warp  threads  i,  s,  6,  7,  9, 
move  two  gates  to  the  right  hand.  The  longituainal  warp  threads  2,  4, 
6,  8, 10,  stand  on  the  left-hand  side  the  left-hand  lacing  bobbin  thread. 
The  front  warp  lacing  thread  stands  on  the  left-hand  side  the  left-hand 
lacing  bobbin  thread. 

No,  2  motion^  carriages  in  back  combs, — ^The  back  warp  lacing  thread 
stands  on  the  right-hand  side  the  right-hand  lacing  bobbin  thread.  The  ' 
warp  weft  thread  moves  two  gates  to  the  left  hand.  The  longitudinal 
threads  i,  s,  5,  7,  9,  stand  on  the  right-hand  side  of  the  weft  bobbin 
thread.  The  longitudinal  threads  2,  4,  6,  8,  lo,  stand  on  the  left-hand 
side  the  left-hand  lacing  bobbin  thread.  The  front  warp  lacing  thread 
stands  on  the  left-hand  side  the  lefb-hand  lacing  bobbin  thread. 

No,  3  motion,  carriaaes  in  front  combs, — T.ie  back  warp  lacing 
tiirend  stands  on  the  nght-hand  side  the  right-hand  lacing  bobbin 
thread..  The  warp  weft  thread  stands  on  the  left-hand  side  the  left- 
hand  lacing  bobbin  thread.  The  longitudinal  warp  threads  i,  s,  5,  7,  9, 
Btand  on  the  right-hand  side  of  the  bobbin  weft  thread.  The  longitu- 
dinal warp  threads  2, 4,  6,  8,  lo,  stand  on  the  left-hand  side  the  left-hand 
lacing  bobbin  thread.  The  front  warp  lacing  thread  moved  one  gate  to 
the  nght  hand. 

No,  4  motion,  carriages  in  bach  combs, — The  back  warp  lacing 
thread  stands  on  the  right-hand  side  the  right-band  lacing  bobbin 
thread.  The  warp  weft  thread  moves  two  gates  to  the  right  hand. 
The  longitudinal  warp  threads  i,  8,  5,  7,  9,  stand  on  the  right-hand  side 
the  bobbin  weft  thread.  The  longitudinal  warp  threads  2,  4,e,  8,  lo, 
stand  on  the  left-hand  side  the  left-hand  lacmg  bobbin  thread. 
The  front  warp  lacing  thread  moves  one  gate  to  the  left  hand. 

No,  5  motion,  carriages  in  front  cotnhs. — The  back  warp  lacing 
thread  moves  two  gates  to  the  left  hand.  The  warp  weft  thread  stands 
on  the  right-hand  side  the  bobbin  weft  thread.  The  longitudinal 
warp  threads  i,  s,  6,  7,  9,  move  one  gate  to  the  left  hand.  The  longitu- 
dinal warp  threads  2.  4,  e,  s,  lo,  move  two  gates  to  the  right  hand.  The 
front  warp  lacing  thread  stands  on  the  left-hand  side  of  the  left-hand 
lacing  bobbin  thread. 

No.  6  motion,  carriages  in  back  combs. — The  back  warp  lacing  thread 
moves  two  gates  to  the  right  hand.  The  warp  weft  thread  stands  on 
the  right-hand  side  the  bobbin  weft  thread.  The  longitudinal  warp 
threads  i,  s,  5,  7,  9,  stand  on  the  left-hand  side  of  the  bobbin  weft 
thread.  The  longitudinal  wjirp  threads  2,  4,  6,  8,  lo,  stand  on  the  right- 
hand  side  of  the  bobbin  weft  thread.  The  front  warp  lacing  thread 
stands  on  the  left-hand  side  of  the  left-hand  lacing  bobbin  thread. 

No.  7  motion,  carriages  in  front  combs, — The  back  warp  lacing 
thread  moves  one  gate  to  the  left  hand.  The  warp  weft  thread  stands 
on  the  right-hand  side  of  the  bobbin  weft  thread.  The  longitudinal 
warp  threads  i,  8,  5,  7,  9,  stand  on  the  left-hand  side  the  bobbin  weft 
thread.     The  longitudinal  warp  threads  2,  4,  a,  8,  lo,  stand  on  the  right- 
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hand  aide  of  the  bobbin  weft  thread.  The  front  warp  lacing  thread 
stands  on  the  left-hand  side  of  the  left-hand  lacing  bobbin  thread. 

JSTo,  8  motion,  carriages  in  hack  combs. — The  back  warp  lacino^  thread 
moves  one  gate  to  the  left  hand.  The  warp  weft  thread  stanob  on  the 
right-hand  side  of  the  bobbin  weft  thread.  The  longitudinal  warp 
threads  i,  s,  5, 1,  %  stand  on  the  left-hand  side  of  the  bobbin  weft  thread. 
The  longitudinal  warp  threads  a,  4,  6,  8, 10,  stand  on  the  right-hand  side 
of  the  bobbin  weft  thread.  The  front  warp  lacing  thread  stands  on 
the  left-hand  side  of  the  left-hand  lacing  bobbin  thread. 

It  is  not  considered  necessary  to  enter  into  any  description  of  making 
the  ground  of  twidt  lace  of  the  fabric,  as  the  same  is  well  understood, 
and  such  is  the  case  in  respect  to  the  combining  of  the  weavings  there- 
with. 

In  the  above  description,  simple  or  loop  purls  only  are  supposed  to 
be  formed  from  the  warp  and  bobbin  weft  threads  in  connection  with 
the  band  of  weaving  produced  by  such  weft  threads  acting  with  the 
longitudinal  warp  threids,  but  if  twisted  purls  be  preferred,  then  the 
warp  and  bobbin  weft  threads  are  twisted  together  (allowing  a  suffi- 
cient number  of  motions  for  this  process),  and  the  purls  thus  formed 
are  to  be  laced  in  the  ordinary  manuer. 


To  James  Dawnatt,  of  Sunderland,  for  an  improved  composition  far 
preventing  the  fouling  of  the  bottoms  of  ships  and  vessels,  and  for  the 
preservation  of  the  iron  or  wood  of  which  the  same  are  constructed. — 
[Dated  26th  October,  1864.] 

This  invention  relates  to  the  preparation  of  a  certain  chemical  com- 
position, to  be  applied  to  the  exterior  of  the  bottoms  of  wood  6r  iron 
vessels,  for  the  purpose  of  preventing  the  accumulation  and  adhesion 
thereon  of  worms,  barnacles,  and  other  living  organisms  and  foul 
matter,  and  for  preserving  the  wood  and  iron  from  decay. 

The  composition  is  formed  of  resin,  tallow,  and  corrosive  sublimate, 
the  proportions  of  the  several  ingredients  being  approximately  as 
follows :  — Besin,  ten-and-a-half  parts ;  tallow,  three-and-a-half  parts ; 
and  corrosive  sublimate,  two  parts ;  the  same  being  intimately  mixed 
too;ether.  The  corrosive  sublimate  is  the  active  agent  in  etfectiug  the 
objects  of  the  invention,  the  other  ingredients  being  used  only  as  media 
for  its  application,  and  to  give  the  composition  the  requisite  consistency 
and  adhesive  power ;  the  proportions  of  resin  and  tallow  may,  tfaere^ 
fore,  be  varied  according  to  the  circumstances  under  which  the  com- 
position is  to  be  employed.  This  composition  is  laid  on  to  the  bottoms 
of  ships  in  the  same  way  as  paint,  tnus  producing  a  coating  on  the 
surfaces  thereof. 

The  patentee  claims, "  the  formation  and  use  of  the  said  composition, 
or  any  mere  modifications  thereof,  for  effecting  the  purposes  aforesaid." 
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lb  Edwabd  Beaneb,  of  AraylUstreei,  for  improve^nents  in  preparing 
or  treating  animal  charcoal. — [Dated  3rd  February,  1861.] 

This  inyentioii  consists,  first,  in  improving  the  properties  of  animal 
charcoal,  by  subjecting  it  to  the  following  treatment : — ^Animal  char- 
coal, prepared  in  the  usual  manner  and  made  perfectly  dry,  is 
thoroughly  impregnated  with  dry  hydrochloric  acid  gas,  which  is 
allowed  to  remain  in  the  charcoal  until  the  lime,  the  carbonate  of 
lime,  and  other  alkaline  and  earthy  matters  contained  in  the  charcoal 
have  been  converted  into  soluble  chlorides.  The  charcoal  is  kept  hot 
when  necessary  during  the  time  it  is  being  impregnated  with  the  gas, 
in  order  to  expel  any  water  which  may  be  formed  in  the  charcoal 
during  the  process ;  because  the  water,  if  not  ^ot  rid  of,  might  cause 
the  formation  of  liquid  hydrochloric  acid,  which  would  act  injuriously 
upon  the  charcoal.  But  in  operating  upon  large  quantities  of  dry 
cnarcoal  the  impregnation  of  it  with  the  ga^  will  cause  sufficient  heat 
to  be  evolved  for  effecting  that  object.  The  excess  of  gas  is  then 
expelled  as  much  as  practicable  by  heat,  or  by  passing  through  the 
charcoal  a  current  of  hot  or  cold  air.  The  chloride  of  calcium  and 
other  soluble  chlorides  are  then  dissolved  out.  After  being  thoroughly 
washed,  the  charcoal  (which  may  or  may  not  be  dried)  is  then  fit  for 
use.  Animal  charcoal  which  has  been  used,  or  become  deteriorated  in 
its  properties,  may  be  subjected  to  the  same  process,  and  may  be  re- 
burnt  in  the  usual  way,  either  before  or  after  being  submitted  to  the 
process.  The  object  of  applying  dry  hydrochloric  acid  gas  to  the 
charcoal  is  to  convert  the*hme  and  other  earthy  and  alkaline  matters 
in  the  charcoal  into  soluble  salts  without  producing  any  important 
action  upon  the  phosphate  of  lime  contained  in  the  charcoal ;  the  ex- 
cess of  the  gas,  if  any,  remaining  unneutralized  in  the  charcoal,  at  the 
end  of  that  process  is  expelled  in  the  dry  way  before  washing,  for  the 
purpose  of  avoiding  the  production  of  liquid  hydrochloric  acid,  which 
might  injure  the  charcoal. 


To  G-EOBOB  FuBNESS,  of  Great  Oeorge-street,  Westminster^  and  James 
Slateb,  of  Catherine-terrace^  Lansdoum-road^  Lambeth,  for  improve- 
ments in  the  construction  of  dredging  or  excavating  machines, — [Dated 
26th  July,  1864.]  . 

In  Plate  VIII.,  fig.  1  is  a  side  elevation  of  excavating  machinery  arranged 
according  to  this  invention,  a,  is  a  shaft  which  receives  motion  from 
the  connecting  rod  of  a  cylinder  h.  This  shafb  a,  carries  a  spur  pinion, 
which  drives  a  wheel  c^,  on  the  shaft  c,  to  which  shaft  is  also  fixed  a 
pinion  c^,  taking  into  a  wheel  d^,  on  the  shaft  d.  This  shaft  d,  carries 
a  pair  of  pentagonal  wheels  e^,  over  which  endless  chains  0,  pass,  and 
to  these  cnains  buckets  f  are  attached.  The  endless  chains  e,  also 
pass  round  wheels  y,  carried  by  the  telescopic  jib  or  frame  h,  which  is 
capable  of  being  raised  and  lowered  witnin  the  frame  A^  for  the 
purpose  of  lengthening  or  shortening  the  chains  e,  and  of  giving  a 
proper  tension  to  those  chains.  When  set,  the  frame  is  secured  in  the 
desired  position  by  means  of  nuts  h^.    As  the  buckets  rise  to  the  top 
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of  the  machine,  leyers  or  arms  d^,  act  to  force  inwards  doors /^,  working 
on  hinges  y^,  (see  fig.  2,  which  is  a  section  of  one  of  the  bucketB) 
thereby  discharging  the  contents  of  the  buckets  into  a  shute,  and 
thence  into  a  waggon,  barge,  or  other  receiver.  Stops  /*,  limit  the 
amount  of  motion  to  the  doors  J^ ;  the  chains  e,  are  idso  guided  bj 
passing  round  rollers  ys^*,  carried  by  the  frame  y.  He  axle  of  the 
rollers  y*,  is  hollow,  and  is  supported  by  standards,  and  through  it  the 
driving  shaft  a,  passes,  and  is  supported  by  the  side  framings.  It  is 
preferred  that  the  boiler  and  engine  be  carried  by  the  same  framing, 
but  motion  may  be  given  to  the  machinery  by  a  portable  or  other 
engine.  Transverse  motion  is  given  to  the  machine  by  means  of 
wheels  j\  running  on  rails  /*,  carried  by  the  lower  carriage  or 
traveller  /,  and  longitudinal  motion  is  given  thereto  by  means  of 
suitable  gear  applied  to  the  lower  carriage  or  traveller  J,  as  is  well 
understood ;  or  the  machinery  may  be  applied  to  a  barge  or  vessel. 
When  at  vrork,  the  jib  or  frame  A,  may  oe  in  a  vertical  or  oblique 
position,  and  may  be  caused  simply  to  rest  against  its  work,  or  held 
up  thereto  by  means  of  chains  actuated  by  a  "  crab,"  or  by  other 
suitable  means. 

The  patentees  claim,  "  the  combined  arrangement  of  dredging  or 
excavatmg  machine,  as  shown  and  described." 


To  Alfred  Vincent  Newton,  of  Chancery4ane^Jbr  impravemenfi  tn 
the  mode  of,  and  machinery  for,  manufacturing  telegraphic  eabletf-^ 
being  a  communication. — [Dated  23rd  September,  186^.J 

This  invention  relates  to  a  novel  mode  of  enclosing  and  separately 
insulating  several  telegraph  vrires  or  conductors  within  one  cable. 
The  principal  feature  of  this  invention  consists  in  a  novel  construction 
of,  and  mode  of  applying,  an  insulating  piece  of  gutta-percha,  india- 
rubber,  or  other  material  or  fabric  which  is  a  non-conductor  of  elec- 
tricity, whereby  the  said  piece  is  made  to  serve  both  as  a  central  core 
for  the  separation  of  the  several  wires  or  conductors,  and  an  envelope 
for  enclosing  the  same,  each  wire  being  thereby  insulated  from  tne 
others,  so  that  it  may  be  used  as  a  separate  conductor.  This  insula- 
ting piece  is  represented  in  Plate  YII.,  at  figs.  1,  2,  3,  and  4,  which 
are  transverse  sectional  views ;  IQgs.  1  and  2  showing  its  condition 
before  application,  and  fig.  3  showing  it  applied  in  a  cable.  It  is  com- 
posed of  a  core  a,  having  a  number  of  longitudinal  fins  or  flanges  5,  (, 
corresponding  with  the  number  of  wires  or  conductors  to  be  endosed. 
It  may  be  made  of  india-rubber  or  gutta-percha  by  forcing  such 
material  in  a  plastic  state  through  a  suitable  die  with  the  fins  or 
flanges  radiating  from  the  central  core,  as  shown  in  fig.  2,  or  be  pro- 
duced by  taking  a  strip  of  gutta-percha  or  vulcanized  india-rubber  of 
suitable  thickness,  and  slitting  it,  with  a  suitable  cutting  instrument, 
as  shown  at  c,  c,  in  fig.  1,  to  within  a  suitable  distance  from  the  centre, 
to  form  the  fins  or  flanges  5,  5,  or  hj  taking  strips  of  woven  fabric  and 
sewing  them  together  along  their  centres,  and  afterwards  satu- 
rating and  coating  them  with  ^utta-percha,  india-rubber,  or  other 
insulating  material  or  composition.  The  wires  or  conductors  «,  ^ 
are    plac^   between    the   fins    or   flanges,  which   are    afterwards 
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turned  oyer  the  wires  and  made  to  envelope  and  enclose  them  sepa- 
rately, as  shown  in  figs.  3  and  4.  The  enveloped  conducting  wires  are 
secured  by  one  or  more  coverings  of  wire,  cord,  yam,  or  tape,  as 
shown  at  r,  r,  in  figs.  3  and  4,  or  with  coverings  of  all  or  any  number 
of  those  fabrics ;  ako  as  many  coatings  of  flexible  airproof  and  water- 

Sroof  materials,  compositions,  or  varnishes  are  applied  as  may  be 
eemed  necessary.  Eig.  3  represents  the  insulating  piece  as  covered 
with  a  single  cord ;  and  fig.  4  represents  it  covered  with  several  layers 
of  cord,  tape,  and  wire. 

The  invention  also  consists  in  machinery  for  the  manufacture  of  a 
cable,  in  which  an  insulating  piece,  such  as  is  above  described,  is  used. 
Fig.  5  is  a  central  longitudinal  vertical  section  of  a  train  of  machinery 
for  the  manufacture  of  such  a  cable.  At  the  extreme  left  of  this 
figure  there  is  represented  a  frame  t,  with  radiating  arms,  to  which  are 
attached  the  bearings  for  the  spindles  of  a  number  of  spools  u,  u,  from 
which  the  conducting  wires  c,  c,  are  supplied.  At  the  right  of  the 
frame  t,  there  are  represented,  arranged  in  a  suitable  standard  a,  two 
pairs  of  rollers  f^f^  through  which  the  insulating  piece  is  first  passed, 
two  of  its  fins  or  flanges  ^,  5,  passing  between  the  upper  and  lower 
rollers,  and  one  through  the  space  left  between  the  two  upper  rollers, 
and  one  through  the  space  lefb  between  the  lower  rollers.  The  in- 
sulating piece  passing  from  these  rollers  meets  the  wires  e^  «,  in  a 
stationary  die  b,  which  is  supported  in  a  standard  d.  Fig.  6  is  a  front 
view  of  this  die.  The  opening  of  the  die  is  made  of  a  suitable  form, 
for  the  passage  of  the  insulating  piece,  and  with  suitable  grooves  i,  », 
in  the  central  portion  A,  of  the  opening  between  the  ra£ating  por- 
tions ujy  through  which  the  fins  or  flanges  J,  5,  of  the  insulating  piece 
pass.  These  grooves  are  for  the  passage  of  the  wires  or  conductors  tf,  «, 
which  are  brought  thereinto  from  the  spools  u,  u.  From  the  die  b, 
the  insulating  piece  and  the  conductors  «,  &,  pass  through  a  hollow 
mandril  £,  which  has  a  taper  or  funnel-like  entrance.  This  mandril 
has  a  rotary  motion  in  bearings  in  the  standard  n,  and  by  this  rotary 
motion  it  is  caused  to  turn  the  fins  or  flanges  5,  h^  of  the  centre  piece 
over  the  wires  or  conductors  tf,  ^,  in  the  manner  shown  in  fig.  4,  and 
make  them  envelope  the  said  wires  or  conductors.  From  the  rotating 
hollow  mandril  £,  the  insulating  piece  and  enveloped  conductors  pass 
through  the  hollow  spindle  f,  of  a  rotary  flyer  a,  the  said  spindle  being 
arranged  in  line  with  the  hollow  mandril  e,  in  a  bearing  or  bearings  in 
the  fixed  standard  h.  Within  this  flyer  o,  there  is  arranged  a  bobbin  i, 
fitted  to  rotate  freely  upon  the  spindle  f  ;  this  flyer  carries  wire,  cord, 
or  yarn,  which  passes  therefrom  over  guide  pulleys  >fc,  >fc,  in  the  sides  of 
the  flyer,  and  through  fixed  guides  Z,  Z,  in  the  end  thereof,  and  is 
wound  by  the  rotary  motion  of  the  flyer  around  the  insulating  piece 
and  enveloped  conductors  as  they  issue  from  the  hollow  spindle  f, 
through  which  they  pass,  and  thus  the  wire,  cord,  or  yam  is  made  to 
confine  the  fins  or  flanges  lapped  around  the  conductors.  From  the 
flyer  the  now  partly-formea  cable,  composed  of  the  conductors,  in- 
sulating piece,  and  surrounding  coil  of  wire,  cord,  or  yam,  |)asses 
through  the  hollow  spindle  J,  of  a  second  rotating  flyer  k,  which  is 
fitted  to  rotate  in  bearings  in  standards  s,  s.  TJpon  the  spindle  ^, 
which  forms  one  side  of  this  flyer,  there  are  arranged  two  spools  m,  m^ 
which  carry  cords,  yams,  or  wires,  or  one  a  wire  and  the  other  a  cord 
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or  yam,  and  upon  the  spindle  q,  which  forms  the  other  side  of  the 
flyer,  is  arranged  a  spool  »,  carrying  a  tape.  The  revolution  of 
this  flyer  first  causes  the  spool  m,  to  wind  a  com,  yam,  or  wire  upon 
the  cable ;  it  then  causes  the  spool  n,  to  wind  upon  this  corering  a 
tape,  and  it  afterwards  causes  the  spool  w*,  to  wind  a  cord,  yarn,  or 
wire  outside  of  the  tape  covering.  The  spindle  q,  is  capable  of  adjust- 
ment at  different  degrees  of  obliquity  to  the  main  spindle  J,  to  allow 
the  tape  to  run  on  to  the  conductor  at  any  desired  angle.  From  the 
hollow  spindle  J,  of  the  flyer  k,  the  cable  passes  through  a  stationary 
vessel  L,  containing  melted  or  dissolved  inoia-rubber,  gutta-percha,  or 
other  suitable  material  or  cement,  which,  when  set,  is  impervious  to 
air  and  water.  Under  this  vessel  there  is  arranged  a  lamp  l*,  by  which 
the  contents  of  the  vessel  are  kept  in  a  melted  state.  This  vessel 
is  suspended  on  the  hollow  sphidle  J,  at  one  end,  and  on  a  hollow 
journal  j',  at  the  other  end,  opposite  the  spindle  J,  or  otherwise  so 
supported  that  it  will  not  rotate ;  and  around  the  opening  sin  it  sends, 
through  which  the  cable  enters,  there  is  a  suitable  packing  t,  t^,  the 
object  of  which  is  to  prevent  the  leakage  of  its  contents.  From  the 
said  vessel  the  cable  passes  through  a  vessel  m,  containing  cold  water, 
the  object  of  which  is  to  cool  and  produce  the  hardening  of  the  coat- 
ing which  has  been  applied  in  the  vessel  l,  and  the  inlet  and  outlet 
through  which  the  cable  enters  this  vessel  are  fitted  with  suitable 
packing,  as  shown  at  u,  w',  to  prevent  the  leakage  of  the  water.  The 
outlet  through  which  the  cable  leaves  the  vessel  l,  is  so  constructed  or 
lined,  or  its  packing  t^,  so  applied  as  to  wipe  or  take  off*  any  superfluous 
coating  material  or  cement  from  its  surface.  From  the  water  vessel  m, 
the  cable  passes  through  the  stationary  hollow  axle  q,  upon  which 
rotates  a  hollow  rotating  pulley  p,  in  which  are  arranged  spools  b,  h, 
from  which  a  covering  of  wire  or  cord  is  wound  upon  the  cable  by  tlic 
rotation  of  the  said  pulley.  For  a  submarine  cable  it  would  be  desira- 
ble to  have  this  covering  of  wire  to  form  an  armour,  but  for  a  cable 
to  be  suspended  in  the  air,  a  covering  of  cord  or  yarn  would  serve 
very  well,  if  afterwards  coated  with  a  waterproof  varnish  or  cement. 
The  cable  may  be  drawn  through  the  covering  machinery  by  means  of 
take-up,  drawing,  or  feed  rollers,  suitably  applied  in  front  of  the 
pulley  p;  and  also,  if  necessary,  at  other  points  in  the  train  of 
machinery. 
^  It  may  be  desirable  to  apply  outside  of  the  insulating  piece,  or  out- 
side of  a  coating  of  cord  or  yam  coiled  around  it,  a  covering  of  armour, 
composed  of  longitudinally-arranged  wires.  These  may  be  conducted 
to  it  by  any  suitable  system  of  guides  from  suitably-arranged  spools  or 
coils,  but  generally  jn  such  case  it  is  proposed  to  conduct  the  wires 
from  a  system  of'^  spools  similarly  arranged  to  those  shown  in  fig.  5. 
The  armour  wires  may  be  arranged  helically  about  the  cable  by  giving 
the  frame  t,  w^hich  carries  the  spools  u,  from  which  the  wires  are 
supplied,  a  rotary  motion,  for  which  purpose  the  frame  is  attached  to 
a  hollow  central  rotating  shaft  t^.  When  the  cable  is  to  be  manufac- 
tured with  armour  wires,  the  conducting  Mires  may  pass  through  the 
hollow  shaft  *t*.  The  frame  t,  is  represented  as  furnished  with 
guides  to,  Wf  through  which  the  wires  pass  on  their  way  from  the 
spools  u,  u,  and  by  which  any  short  bends  in  the  wires  are  taken  out. 
The  die  represented  in  fig.  6  is  constructed  for  an  insulating  piece 
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for  four  conductors,  such  as  is  represented  in  figs.  1,  2,  3,  and  4 ;  but 
the  number  of  conductors  in  a  cable  maj  be  yaried,  and  this  variation 
requires  a  corresponding  variation  in  the  form  of  the  insulating  piece  and 
in  the  number  of  radiating  grooves  y,y,  and  intermediate  grooves  »\  »,  in 
the  die  b. 

The  patentee  claims,  "  First, — ^tho  employment  for  separating  and 
independently  insulating  several  wir^s  or  conductors  in  a  telegraph 
cable  of  an  insulating  piece.  Second,  —the  system  of  rollers  /,  f,  for 
conducting  the  insulating  piece  to  virhere  it  receives  the  conductors. 
Third, — the  stationary  die  b,  constructed,  applied,  and  operating  sub- 
stantially as  herein  set  forth.  Fourth, — the  arrangement  and  combi- 
nation of  parts  constituting  a  train  of  machinery,  commencing  with  the 
rotating  hollow  mandril  e,  and  ending  with  the  revolving  spool  pulley 
p,  for  covering  conducting  wires  and  overlaying  telegraph  cables, 
substantially  as  and  for  the  purpose  herein  described.'* 


7b  WiLUAM  BoBSBT  Sykes,  of  JPtmlico,  for  improvements  in  apparatus 
for  transmitting  positive  and  negative  currents  of  electricity, — [Dated 
14th  October,  1864.] 

Thb  figure  in  Plate  VII.  is  a  front  elevation  of  the  improved  apparatus 
for  transmitting  currents  of  electricity.  To  a  fi\\me  a,  a,  is  fixed  what 
is  termed  a  top  metal  plate  5,  and  it  is  put  always  in  communication, 
by  means  of  a  wire  c,  with  the  negative  pole  of  a  battery.  On  another 
part  of  the  frame  0,  0,  is  fixed  a  metal  block  dy  hereafter  called  the 
bottom  block,  with  two  points  of  contact  &,  e,  and  it  is  put  constantly 
in  communication  by  a  wire  f  with  the  positive  pole  of  a  battery. 
From  the  top  plate  5,  carried  by  projecting  brackets  g,  g,  depend  two 
metal  studs  A,  A.  At  the  back  part  of  the  frame  a,  a,  are  fixed  two 
metal  standards,  one  being  in  communication  with  the  earth,  and  the 
other  standard  with  a  line  wire  /,  which  leads  to  an  ordinary  signalling 
apparatus.  To  each  of  the  two  standards  are  attached  the  back  ends 
of  a  double  leaf  or  tweezer  spring  m.  The  open  and  inner  ends  of  these 
springs  project  over  the  points  of  contact  e,  e,  of  the  bottom  metal 
block,  but  do  not  touch  them.  When  the  instrument  is  at  rest,  the 
upper  leaves  of  the  tweezer  springs  rest  against  the  under  surface  of  a 
metal  cross  head  n,  affixed  on  the  inner  end  of  a  shaft  0,.  which  passes 
through  the  front  frame  of  the  apparatus,  and  which  carries  the  handle />, 
whereby  the  instrument  is  worked.  On  putting  the  han  die  p,  on  one  side 
it  brings  one  end  of  the  cross  head  n,  down  upon  one  end  of  one  of  the 
tweezer  springs  m,  and  forces  both  leaves  of  that  spring  in  contact 
with  the  bottom  block  d ;  at  the  same  tiipe,  the  other  end  of  the  cross 
head  being  raised,  allows  of  the  upper  leaf  of  the  other  tweezer  spring  m, 
making  contact  with  the  metal  stud  A,  above  it,  and  depending  from 
the  top  metal  plate  b.  Thus,  by  turning  the  handle  p,  to  one  side  or 
the  other,  positive  or  negative  currents  are  transmitted. 

The  patentee  claims,  "  constructing  apparatus  for  transmitting 
positive  and  negative  currents  of  electricity  with  a  top  metal  plate, 
bottom  block,  tweezer  springs,  and  cross  head,  arranged  and  acting 
substantially  as  described." 


Digitized  by 


Google 


206  vxwtok's  LOjnoox  jtoitbval  or  abts.  [^^''liSl''^ 

2b  EiUBDSBic  NswTOK  GisBOBKB,  qf  Adeloide-ploce^  LondoH-brid^fir 
improvements  in  the  meant  of  working  electric  eignaie  for  gunnery 
practice.— {Jkkt&i  1st  October,  1864.] 

The  object  of  this  inyention  is  to  enable  the  person  in  oomnumd  of  a 
ship  to  transmit  orders  firom  his  position  abore  deck  to  the  officer  or 
person  in  charge  of  her  guxis  in  the  battery  below,  after  firing,  loading, 
or  otherwise,  or  to  the  en^neer. 

In  Plate  YUI.,  fig.  1  is  the  captain's  communicator ;  a*,  being  the 
handle ;  h*,  the  pointer,  under  the  face  c* ;  <^*,  the  dial  face,  upon 
which  the  oriders  are  punted  or  marked;  ^,  the  revolying  wheel, 
which  makes  side  cc^itact  with  the  segments  of  the  circle  jf* ;  ^*,  being 
a  ratchet  pin,  for  preventing  any  backward  movement  of  the  pointer ; 
A*,  a  circuit  break  knob ;  and  j'*,  an  electro-magnetic^  bell.  Fig.  2  is 
a  vertical  section  of  the  communicator,  showing  the  circle  in  segments 
and  the  revolving  wheel  e*.  The  smaller  segments  k,  k,  k,  are  con- 
nected up  as  one  contact,  as  are  likewise  the  larger  ones  /,  /,  I;  the 
battery  wire  being  attached  to  the  wheel.  Fig.  8  is  an  end  view  of  the 
indicator :  a,  a,  being  the  electro-magnet ;  b,  the  armature ;  c,  a  small 
roller  at  the  end  thereof;  d,  the  revolving  octagon ;  e,  an  escapement 
lever ;  f  a  ratchet  wheel ;  and  ^,  a  spiral  sprint ;  A,  an  electro-magnetic 
beU ;  j,  a  moveable  pin  shaft  jointea  to  the  beU  armature. 

The  action  is  as  foUows : — One  battery  pole  being  attached  to  the 
smaller  segments  J^,  k,  k,  of  the  communicator's  contact  ciide,  the 
other  to  earth,  and  the  line  |wire  to  the  revolving  wheel,  a  single 
current  is  allowed  to  pass  over  each  segment  k^  that  the  wheel  passes 
over.  This  current  magnetises  the  electro-magnet  a,  a,  of  the  indicator, 
attracting  the  armature  i,  towards  it.  The  roller  c,  then  acts  like  a 
short  lever  upon  the  excentric  escapement  lever  e,  which  flies  up,  and 
by  the  ratchet  wheel  /  causes  the  octagon  d^  to  revolve  half  a  tooth. 
The  pointer,  when  at  an  order,  causes  the  wheel  which  moves  in  unison 
with  it  to  rest  upon  the  larger  segments  /,  ^,  /,  of  the  communicator's 
circle,  which  breaks  the  current  and  releases  the  armature  6,  of  the 
indicator.  This  allows  the  spring  y,  to  depress  the  escapement  lever  e, 
which  then  by  mechanical  force  completes  the  remaining  half-tooth  of 
space,  and  thus  revolves  the  octagon  one-eighth  of  its  circumference. 
rot  each  current  one  side  of  a  polygon  may  be  exposed  to  view.  The 
ratchet  piny*,  of  the  communicator  is  simf^ly  to  prevent  back  or  false 
currents,  it  being  evident  that  the  communicator's  contact  wheel  must 
rotate  in  unison  with  the  octagon,  in  order  to  transmit  correct  orders. 
The  moveable  pin  shaft  y,  assists  the  rapid  movement  of  the  octa^n  i, 
by  pressing  against  it  at  each  stroke  of  the  bell,  which,  being  in  the 
same  current  as  the  electro-magnet  0,  a,  acts  in  unison  with  it. 

Fig.  4  is  a  side  view  of  a  contact  box,  showing  the  movements  of  an 
engine  shaft,  a,  &,  are  two  levers,  jointed  so  that  either  one  or  the  other 
may  make  contact  upon  the  springs  c,  df,  according  to  the  directive 
movement  of  the  body  acting  upon  them ;  0,  represents  such  shaft  or 
body ;  and  /  is  the  contact  piece  thereupon. 

It  is  obvious  that  the  octagon  above  described  may  be  made  to 
revolve  by  two  magnets,  in  lieu  of  one  magnet  and  a  spring ;  also  that 
contact  may  ^be  made  from  a  pin  or  excentric  piece  attached  to  the 
engine  shaft,  or  to  show  the  lay  of  a  gun. 
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The   patentee  daims,  ''the  combination  and  arrangement,  sub* 
Btantially  as  described." 


To  JjLHXS  Mackat,  ofAigKburiht  near  Liverpool^  far  certain  improve^ 
menu  in  prqfectiles  to  he  employed  in  ordnance,  and  in  the  manufacture 
qfthe  *a»w.— [Dated  27th  September,  1864.] 

This  invention  relates  to  a  noyel  description  of  elongated  projectiles 
to  be  employed  in  ordnance,  whereby  the  unsteady  moyement  usual  in 
the  flight  or  elongated  projectiles  is  diminished,  and  also  the  projectile 
striking  the  object  on  end,  that  is,  as  near  as  possible  in  a  line  with  its 
longitudinal  axis,  is  insured.  The  improyements  consist  in  so  forming 
or  shaping  the  elongated  projectile  that  a  certain  length  thereof  (say, 
for  example,  one-third)  shall  be  of  less  diameter  than  the  remaining 
two-thiros,  which  occupies  the  bore  of  the  gun,  the  exterior  surface  of 
the  lesser  and  larger  diameters  both  being  in  lines  parallel  to  the  axis 
of  the  projectile,  and  the  junction  between  the  two  varying  diameters 
is  formed  by  a  bevil  or  inclined  shoulder,  and  both  the  ends  or  ter- 
minations 01  the  projectiles  are  semicircular,  the  radii  of  the  semicircles 
being  half  of  either  diameter,  and  the  centres  thereof  bein^  upon  the 
line  of  axis.  In  order  to  balance  the  projectile,  if  desired,  from  the 
centre  of  its  length,  a  small  portion  of  the  front  semicircle  may  be 
removed. 

The  figure  in  Plate  ViU.  represents  a  side  view  of  one  of  the  pro- 
jectiles, snowing  the  larger  diameter  a,  which  bears  upon  the  bore  of 
the  gun  and  its  semicircular  end,  and  the  lesser  diameter  ft,  and  its 
semicircular  end,  which  diameter  is  consequently  somewhat  less  than 
tbe  bore.  A  portion  of  the  front  end,  or  that  nearest  the  muzzle  of 
the  gun,  may  be  cut  away  in  order  to  balance  it,  if  desired. 

In  manu&cturing  the  projectile  of  wrought  metal  or  steel,  the  bar 
of  metal  is  first  cut  off  to  about  the  weight  and  length  required ;  it  is 
then  hammered  or  "  swaged  "  when  heated  fby  any  heavy  hammer)  in 
a  horizontal  position,  fhe  hammer  head  and  anvil  being  each  formed 
like  half  the  projectile  as  a  "  swage,"  or  the  bar  may  be  swaged  in 
lengths  for  a  number  of  projectiles,  and  afterwards  cut  to  about  the 
length  and  weight  required.  After  this  it  is  to  be  re-heated  and  placed 
in  a  vertical  die  box,  in  the  form  of  vertical  half  of  the  projectile,  and 
having  an  opening  at  the  bottom,  through  which  the  surplus  metal  is 
pressed  when  the  hammer  or  hydraulic  pressure  is  exerted  on  the 
upper  half  of  the  die  box.  By  this  means  the  metal  is  densified  in 
proportion  to  the  pressure  employed,  and  when  the  pressure  has  been 
sufficiently  great,  no  further  hardening  is  necessary  for  steel  projectiles. 
When  the  projectile  is  thus  fiur  advanced,  it  is  cooled  as  rapidly  as 
possible,  ana  may  then  be  centred  in  a  lathe,  and  the  whole  exterior, 
or  the  part  bearing  on  the  bore  of  the  gun,  may  be  polished,  in  which 
state  it  may  be  heated  again  and  tempered  or  not,  as  may  be  requisite. 

When  forming  these  projectiles  in  cast  metal,  they  may  be  cast  in 
metallic  moulds  as  usual. 
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3b  Oeoboe  Bishop  Cornish,  of  New  York,  U.S.A,,  far  improvemaUg 
in  applying  copper^  ^^  yellow  metal,'*  or  other  metal  sheathing,  to  iron 
or  steel  ships  and  other  navigable  vessels  built  of  iron  or  steeh — 
[Dated  27th  September,  1864.] 

This  invention  consists,  first,  in  applying  a  sheathing  of  wood  to  a 
ship's  bottom,  and  attaching  the  same  thereto  by  means  of  screw  bolts 
and  nuts  or  headed  bolts  which  pass  through  the  planking  and  skin  of  the 
vessel,  and,  where  convenient,  also  through  the  frame  of  the  vessel.  When 
the  bolts  are  to  be  rivetted,  they  should  be  driven  from  the  exterior,  and 
ri vetted  on  the  inner  surface  of  the  skin  or  frame  of  the  vessel,  care 
being  taken  in  this  case,  as  well  as  when  screw  bolts  and  nuts  are  used, 
to  countersink  the  heads  on  the  outside,  and  then  cover  them  with 
wooden  plugs,  cement,  or  other  suitable  material,  so  that  no  portion  of 
the  bolt  head  will  be  exposed.  The  seams  are  then  caulked,  sheathed 
with  tarred  paper,  felt,  or  other  suitable  material,  and  the  copper  op 
other  sheathing  is  applied  by  means  of  nails,  in  the  ordinary  way. 

In  some  cases  it  is  preferred  to  attach  the  wood  sheathing  by  means 
of  screw  bolts  from  the  interior,  in  which  case  holes  should  be  tapped 
in  the  metal  skin  of  the  vessel,  and  the  bolts  formed  with  a  thread  the 
whole  length  of  their  shanks. 

In  this  modification,  when  applyin?  the  planking,  it  will  be  requisite 
to  have  it  in  close  contact  with  the  skin  of  the  vessel  previous  to  in- 
serting the  binding  screws,  as  these  screws  will  have  no  drawing  pro- 
perty, in  consequence  of  the  thread  of  the  screws  taking  into  the 
threads  formed  in  the  holes  through  the  skin  of  the  vessel ;  but  the 
object  in  screwing  the  bolts  through  the  skin  of  the  vessel  is,  that 
should  the  wood  sheathing,  by  accident,  be  carried  away,  and  the  ends 
of  the  bolts  broken,  the  holes  through  the  skin  of  the  vessel  will  be 
effectually  closed,  as  the  bolts  being  screwed  therein  cannot  drop  out. 
In  this  last  modification  no  metal  will  be  exposed  externally,  as  the 
screwed  bolts  do  not  pass  entirely  through  the  planking. 

In  Plate  VII.,  fig.  1  is  a  vertical  section  of  a  portion  of  a  vessers 
bottom,  showing  the  wood  sheathing  attached  thereto  by  bolts  and 
nuts  ;  fig.  2  is  also  a  portion  of  the  vessel's  bottom,  showing  the  im- 
provements attached  thereto  by  means  of  rivetted  bolts  ;  and  fig.  3  is 
a  like  section,  showing  the  improvements  attached  thereto  by  screw 
bolts  from  the  inside  of  the  vessel,  a,  is  the  frame  of  the  vessel,  shown 
broken  off;  ft,  the  outer  skin  or  plating  of  the  vessel,  which  is,  say, 
half  an  inch  thick ;  c,  the  wood  planking  or  sheathing  of,  say,  two 
inches  thick ;  d,  a  sheathing  of  paper,  felt,  or  other  suitable  material 
between  the  plating  of  the  vessel  and  the  inner  surface  of  the  wood 
sheathing ;  e,  felt  or  other  sheathing  below ;  f  the  copper,  "  yellow 
metal,"  or  other  external  metal  sheathing ;  y,  (fig.  1)  bolts  and  nuts, 
the  heads  of  which  are  countersunk,  and  covered  by  wooden  plugs, 
cement,  or  other  suitable  material  h ;  k,  (fig.  2)  rivets,  the  heads  of 
which  are  also  countersunk,  and  covered  with  wooden  plugs,  cement, 
or  other  suitable  material ;  7,  (fig.  8),  headed  screws,  which  are  applied 
from  the  interior  of  the  vessel. 

The  patentee  claims,  "applying  copper,  'yellow  metal,'  or  other 
metaJ  sheathine,  to  iron  and  steel  ships  and  other  navigable  TesselSi  in 
the  manner  and  for  the  purpose  described." 
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2b  ALEXA.NDEB  MoiTBO,  of  Glosgow^  for  an  improved  mode  of  and 
apparatus  for^  Keating  sieam  boilers. — [Dated  4th  October,  1864.] 

Tnis  inyeution  consists  in  communicating  the  heat  to  the  boiler 
through  the  medium  of  a  substance  which  is  fluid  at  the  working  tem- 
perature, but  which  does  not  readily  evaporate  or  become  decomposed, 
whilst  it  is  capable  of  supplying  the  necessary  heat  without  being  so 
hot  as  to  injure  the  boiler  snell.  For  this  purpose  lead  is  applied  be- 
tween the  hre  and  the  boiler  proper,  by  putting  it  in  a  bath,  jacket,  or 
shell  of  a  form  adapted  to  whatever  class  of  boiler  may  be  used. 

In  Plate  YIII.,  flgs.  1  and  2  are  longitudinal  and  transverse  vertical 
sections  of  a  steam  boiler  suitable  for  use  on  land.  The  boiler  comprises 
a  horizontal  cylindrical  portion  i,  above,  and  communicating  with  which 
by  three  connections  a,  is  a  horizontal  cylindrical  steam  chest  s.  The 
boiler  proper  i,  somewhat  resembles  a  common  internally  flred  two- 
iiued  boiler,  but  with  the  bottoms  of  the  two  flues  united  and  forming 
a  U-shaped  flue  4,  s,  the  front  eud  4,  of  which  forms  the  furnace.  This 
flue  4,  5,  is  surrounded  by  two  shells,  which  separate  it  from  the  w^ater, 
and  the  space  6,  between  these  two  shells  is  to  be  filled  with  lead,  which 
can  be  introduced  in  a  melted  state  by  pipes  7,  provided  for  the  pur- 
pose. It  is  preferred  to  have  the  space  e,  containing  the  lead,  as  much 
as  possible  in  actual  contact  with  the  fire,  that  is,  with  the  ignited  fuel, 
BO  as  to  receive  the  heat  directly  therefrom  instead  of  receiving  it  from 
gases,  which,  from  their  rarefied  condition,  can  supply  it  but  imperfectly. 
With  this  view  ducts  8,  are  formed  through  the  upper  part  of  the 
boiler  i,  so  as  to  communicate  with  the  tops  of  the  vertical  parts  of  the 
U-shaped  flue  or  furnace  space  4,  and  the  coals  can  be  introduced  by 
these  ducts,  and  can  be  maintained  at  as  great  a  height  as  may  be  found 
desirable  in  practice.  The  cooling  ducts  8,  are  fitted  with  doors,  whilst 
a  vertical  grating  9,  is  adapted  to  the  front  end  of  the  furnace,  and  a 
series  of  plates  lo,  are  fitted  in  front  thereof,  for  the  purpose  of  regu- 
lating the  admission  of  air  required  for  combustion.  The  coal  rests  on 
horizontal  fire-bars  ii,  of  the  ordinary  kind,  and  beneath  these  there  is 
the  usual  ash-pit  12.  The  arrangement  of  the  external  flues  is,  in  this 
example,  supposed  to  be  such  that  the  gases  leaving  the  back  end  5,  of 
the  internal  due,  diverge  and  pass  forwards  along  the  sides,  and  then, 
descending,  return  by  bottom  flues  to  the  chimney  is. 

Pig.  8,  is  a  section  of  a  marine  boiler,  fitted  with  a  lead  bath  accord- 
ing to  this  invention.  An  internal  furnace  space  4,  occupies  the  lower 
part  of  the  boiler  1,  and  the  gases  rising  from  the  back  tnereof  return 
through  the  usual  tubes  to  the  chimney.  The  roof  of  the  furnace  space 
is  made  of  a  deeply-undulated  form,  to  give  extended  heating  surface, 
and  the  roof  and  sides  are  made  with  two  shells,  with  a  spaces,  between 
them,  which  space  is  to  be  fitted  with  lead  as  iu  the  former  example. 
The  other  parts  also  are  similar  and  need  not  be  further  described. 
The  patentee  remarks  that  where  the  sides  of  the  lead  bath  e,  are 
vertical,  or  slightly  inclined,  the  heat  will  most  probably  be  communi- 
cated in  a  way  tending  to  induce  or  encourage  such  currents  in  the 
water  as  will  be  most  favourable  to  the  disengagement  of  the  sieam  iu 
a  "  dry"  condition.  Thus  the  action  of  the  heat  on  the  lead  will 
probably  cause  it  to  rise  on  the  side  next  the  fire,  and  consequently 
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descend  on  the  side  next  tbe  water ;  whilst  the  water  ib  rising  wDl  be 
continually  comiug  nearer  hotter  and  hotter  portions  of  the  d^cending 
lead,  which  will  promote  the  upward  current  of  the  steam. 

The  patentee  claims  '*  the  communicating  of  heat  to  steam  boikrB 
through  the  medium  of  a  substance  such  as  lead,  which  is  fluid  at  the 
working  temperature,  in  the  manner  and  for  the  purpose  described/* 


To  Heshy  Septimits  Colemaw  and  Alibed  Geoboe  Bownr  Mobton, 
both  of  Chelmsford,  for  improvements  in  the  application  of  steam 
poioer  to  the  cultivation  of  land,  and  in  the  rope  drums  used  for  such 
j^rposes, — [Dated  8th  October,  1864.] 

This  inirention  relates,  first,  to  a  novel  application  of  two  steam  ei^iiDes 
(one  at  each  side  of  a  field)  in  the  traversing  of  two  implement  to 
and  fro  in  tilling  the  land,  such  engines  both  operating  simultaneously 
on  the  same  circuit  of  rope  or  ropes  by  which  the  implements  are 
prm)elled. 

The  invention  relates,  secondly,  to  a  peculiar  construction  of  drum 
or  rigger  for  communicating  the  power  from  the  engines  to  the  traction 
ropes  of  agricultiu*al  implements,  whereby  endless  ropes  cao  be  used, 
and  at  the  same  time  a  sufficient  holding  power  is  provided  therein  for 
the  purpose  required,  the  peculiar  construction  of  drum  permitting  of 
the  rope  passing  more  than  once  round  it. 

In  rlate  Ylll,,  fig.  1  is  a  diagram  showing  the  improvements  in  the 
application  of  steam  power  to  the  cultivation  of  land,  a,  a^y  are  the 
engines  placed  at  the  headlands.  With  the  exception  of  the  rope 
drum,  they  are  of  the  usual  construction,  but  may,  of  course,  be  each 
of  less  power  than  where  only  one  engine  is  emploved.  b,  b^^  are  the 
two  implements  ;  c,  c>,  are  the  ropes  passing  round  the  rope  drums  of 
both  engines :  these  ropes  are  shortened  or  lengthened  by  taking  up 
or  letting  out  at  the  points  where  attached  to  the  implements,  and 
according  to  the  distance  apart  at  which  the  engines  are  disposed. 
The  implement  5,  operates  from  the  middle  of  the  field  to  the  engine  0, 
on  tbe  left,  and  the  implement  b^,  operates  on  the  land  from  the  middle 
point  to  the  engine  a^  on  the  right,  the  retrograde  movement  of  the 
one  implement  taking  place  while  the  other  is  in  work.  The  implement 
moving  backwards  does  so  in  each  case  on  the  unbroken  groxind.  The 
implement  b,  is  represented  as  in  work  while  implement  6>,  is  moving 
backwards.  Each  of  the  implements  b,  and  5^  is,  of  course,  supposed 
to  represent  a  combiuation  of  ploughs,  scarifiers,  or  other  instruments 
combined  in  one  frame,  as  is  well  understood. 

By  this  arrangement  it  will  be  readily  understood  that,  with  both 
engines  working  simultaneously,  the  power  of  en^ne  a,  for  instance, 
will  be  transmitted  directly  to  6,  (the  implement  m  operation)  by  the 
rope  c,  while  the  power  of  the  engine  a',  will  be  transmitted  directly 
to  b^,  (the  implement  out  of  work)  by  the  rope  c',  but  which  will  be 
in  excess  of  what  is  required  for  producing  tbe  retrograde  motion 
thereof ;  the  surplus  power  will  consequently  be  transmitted  by  tlie 
rope  to  the  drum  of  the  engine  a,  round  which  it  passes,  and  thence  to 
the  implement  b,  in  work,  aud  therefore  utilizing  the  whole  power  of 
both  engines.    The  engines  are  moved  forward  on  the  headlands  in  the 
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crdinarj  manner  at  such  times  as  will  cause  the  implements  to  be 
hanied  in  the  directions  necessary  to  traverse  the  implements  in  the 
lines  desired. 

Fig.  2  represents  a  transverse  section  of  part  of  an  engine  boiler, 
having  a  rope  drum  arranged  and  constructed  according  to  this 
invention ;  and  fig.  3  is  a  transverse  vertical  section  of  the  drum.  I^ 
is  mounted  on  a  stnmg  stud  d^  fixed  on  the  under  part  of  the  bodj  of 
the  boiler,  somewhat  as  usual.  «,  is  the  drum  cast  with  a  broad  groove 
or  face,  in  which  the  pinions  jT,  /,  are  disposed,  as  seen ;  they  are 
mounted  on  axes  A,  A,  received  in  bearings  i,  i,  in  the  arms  or  body  of 
the  drum.  The  drum  is  cast  with  a  fiange  and  inner  ring  of  teeth  ky 
in  which  a  pinion  I,  takes,  receiving  motion  from  the  engine  by  menna 
of  the  shaft  m,  on  which  it  is  mounted,  as  well  understood.  The 
V-groovcs  in  the  pinions y^  form  the  grooves  in  which  the  rope  c,  shown 
by  dots,  encircling  the  drum,  lies,  by  which  it  is  kept  in  parallel  coils. 
The  teeth  of  the  pinions  f,  take  into  a  stationary  screw  thread  p,  fixed 
on  the  bottom  of  the  stud  d,  which  contix)ls  the  position  of  the  pinions, 
and  which  by  the  rotary  motion  of  the  drum  imparts  a  slow  rotary 
motion  to  the  pinions  /,  on  their  axles  A,  the  amount  of  such  motion 
being  equal  to  the  distance  from  one  tooth  to  another  of  the  pinions/! 
Thus  the  required  position  of  the  rope  on  the  drum  is  uniformly 
maintained  throughout  its  action,  and  as  indicia trd  in  dots  in  fig.  2. 

The  patentees  chiim,  "  First, — the  combination  described,  iu  which 
the  power  of  two  engines  is  applied  to  two  distinct  agricultural 
implements,  in  the  manner  described.  Second, — the  combination, 
arrangement,  and  operation  of  parts  represented  and  described,  with 
reference  to  figs.  2  and  3,  constituting  a  hauling  rope  drum,  and  its 
application  for  the  transmission  of  power  applied  to  agricultural 
implements.'' 


To  William  Gahdner,  of  Lever- street,  St.  Lul-e's,  for  improvementn 
in  iron  safes  for  the  preservation  of  property  from  robbery  and  Jlre, — 
[Dated  10th  October,  1864.] 

Iir  Hate  VIII.,  fig.  1  is  a  front  elevation  of  the  improved  safe  with  the 
door  closed ;  and  fig.  2  is  a  plan  of  the  same,  partly  in  section.  The 
door  A,  is  formed  of  two  iron  plates  o,  bound  together,  with  a  space  ft, 
between  them  of  one  inch,  more  or  less,  according  to  the  size  and 
character  of  the  safe.  The  outer  plate  a,  has  a  lining  c,  formed  of 
piecea  of  steel,  kept  in  position  by  a  central  partition  a*,  to  resist  the 
efforts  of  thieves,  and  the  remaining  spnce  is  filled  with  a  suitable 
composition,  prt^ferably  consisting  of  about  equal  proportions  of  char- 
coal, whiting,  alum,  and  sawdust,  to  resist  the  action  of  fire.  To  the 
inside  of  the  door  a,  is  fixed  an  iron  frame  b.  When  the  door  is  closed 
this  frame  fits  into  a  chamber  or  recess  r,  the  latter  being  formed  by  a 
frame  n,  fixed  within  the  safe.  This  frame  is  secured  to  a  frame  e, 
rivetted  to  the  sides  r,  of  the  safe.  This  construction  of  the  door  not 
only  resists  the  action  of  fire  and  the  efforts  of  thieves  to  bore  through 
the  door,  and  thus  secure  an  entrance,  but  the  frame  b,  fitting  into  the 
recess  c,  when  the  door  is  closed,  prevents  the  latter  being  forced  open 
by  the  introduction  of  wedges,  or  other  implements,  between  the 
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plate  a,  of  the  door  and  the  sides  r^  of  the  safe.  This  safe  has  two 
bottoms,  o,  and  h,  the  former,  o,  being  the  fixed  or  ordinary  bottom, 
with  a  dovetail  groove  on  the  under  side  thereof,  and  the  latter,  h, 
with  a  dovetail  d,  fonned  thereon,  being  moveable,  the  dovetail  d, 
sliding  in  the  groove  formed  in  the  plate  G.  This  dovetail  groove  or 
oliannel  extends  from  the  door  to  the  back,  or  from  side  to  side  of  the 
saie.  Instead  of  this  groove  or  channel  being  formed  in  the  shape 
shown,  it  may  be  of  a  T  or  other  suitable  shape,  the  object  being  to 
unite  the  two  bottoms  o,  and  h,  firmly  together.  The  two  plates  or 
bottoms  o,  and  n,  are  prevented  from  sliding  on  each  other  by  means 
of  the  screws  e,  passing  through  the  former  into  the  dovetail  d, 
immediately  under  the  door  a  ;  so  that  when  the  door  is  closed,  the 
screw  heads  are  covered  over,  and  cannot  be  removed.  Before  the 
plates  or  bottoms  are  thus  locked  by  the  screws  e,  the  bolts  or  screws^ 
are  inserted  through  the  holes  in  the  plate  h,  and  by  means  of  the 
bolts  or  screws^  passing  into  the  beams  or  girders,  the  safe  is  securely 
fixed.  This  construction  and  arrangement  renders  the  removal  of  the 
safe  by  thieves  almost  impossible,  and  in  case  of  fire,  all  danger  to  the 
contents  by  the  penetration  of  hot  air  through  the  screw  holes  or  other 
apertures  for  securing  the  safe  is  entirely  avoided.  By  this  arrange- 
ment also,  the  position  of  the  holding-down  bolts  or  screws  may  be  so 
varied  as  to  pass  through  the  girders  or  other  firm  part  of  the  flooring, 
without  interfering  with  the  internal  parts  of  the  safe,  as  has  hitherto 
been  the  case. 
The  patentee  claims,  "  the  invention  substantially  as  specified." 


To  Thomas  Lambert,  of  Shorf-street,  New  Cut,  Lambeth,  and  Henrt 
Chaules  Soper,  of  Cleaver-street y  Lambeth,  for  improvements  in  the 
manufacture  of  taps,  cocks,  or  valves, — [Dated  10th  October,  1864.] 

This  invention  consists  in  constructing  the  body  or  shell  of  a  tap  or 
cock  of  cast  iron,  and  galvanized  on  the  outer  surface.  With  such  a 
body  or  shell  is  combined  a  cone  or  plug,  cast  in  a  metal  mould,  known 
as  Vaucher's  metal,  which  is  an  alloy  of  zinc,  tin,  lead,  and  antimony. 
The  plug  goes  into  its  place  without  being  previously  turned,  which 
has  alwpys  heretofore  been  necessary,  as  it  is,  when  it  leaves  the  mould, 
quite  true  in  form  and  size,  and  a  little  grinding  to  smooth  the  iron 
shell  is  all  that  is  required  to  make  the  tap  quite  tight.  In  this 
manner,  in  manufactunng  taps  or  cocks,  the  labour  of  turning  and 
finishing  the  cones  or  plugs  is  avoided,  and  a  very  durable  article  is 
produced. 

In  casting  the  cones  or  plugs,  a  metal  mould  is  employed,  made  to 
receive  at  its  ends  the  iron  cross-head  for  the  top  of  the  cone  or  plag, 
and  ft  screw  for  its  lower  end ;  this  screw  being  to  receive  the  nut 
which  is  to  secure  the  cone  or  plug  in  its  place  in  the  body  or  ahell.  The 
mould  also  receives  a  metal  core  to  form  the  waterway  of  the  tap  or 
cock,  and  being  thus  arranged,  the  metal  is  poured  into  it,  and  when 
it  is  taken  out,  the  cross-head  and  screw  are  found  firmly  fixed  in  the 
cast  metal  when  the  core  has  been  forced  out  of  the  waterway,  and  the 
*'  gate  "  or  runner  cut  ofif  the  plug  is  ready  for  use. 
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Equilibrium  cocks  are  now  made  in  which  the  water  or  fluid  enters 
a  cylinder  at  about  the  centre  of  its  length.  A  stem  passes  from  end 
to  end  of  tlie  cylinder,  and  has  at  its  end  a  valve  shutting  on  a  seat  at 
the  end  of  the  cylinder ;  the  stem  also  carries  on  the  further  side  of 
the  passage,  by  which  the  water  or  fluid  enters  the  cylinder,  a  piston 
or  cup  leather  fitting  the  cylinder,  so  that  the  pressure  of  the  fluid  on 
the  cup  leather  just  balances  that  on  the  valve,  and  allows  the  stem  to  be 
moved  along  in  the  cylinder  to  open  the  valve  with  a  very  small 
expenditure  of  force.  The  stem  is  guided  by  a  portion  at  its  end 
beyond  the  cup  leather  or  piston  being  turned  to  fit  the  cylinder  in 
which  the  stem  moves.  In  constructing  cocks  of  this  description,  the 
patentees  also  cast  the  cylinder,  with  its  inlet  passage  and  valve  seat, 
in  a  metal  mould  and  on  a  truly  turned  core,  and  thus  the  cylinder 
and  valve  seat  are  cast  smooth  and  true,  and  require  neither  boring 
nor  turning,  which  heretofore  has  always  been  required. 

In  Plate  VII.,  fig.  1  shows  a  transverse  section  of  a  metal  mould 
suitable  for  casting  a  plug  for  a  cock  of  an  ordinary  form,  the  body  of 
which  may  be  of  cast  iron  and  galvanized,  taking  care  that  the  hollow 
part  of  the  body  where  the  plug  is  received  is  made  smooth  and  true. 
The  lower  part  of  the  mould  is  made  solid,  whilst  the  upper  part  is 
formed  in  two  parts ;  but  the  form  of  the  mould  and  the  number  of 
parts  of  which  it  is  composed  may  be  varied,  and  the  form  of  handle 
applied  to  the  plug  of  the  cock  or  tap  may  be  varied.  The  lower  part  of 
the  mould  is  usually  made  with  handles  which  are  screwed  thereto 
at  a,  a,  and  such  is  the  case  in  respect  to  the  upper  parts  of  the  mould. 
The  handle  b,  and  the  screw  o,  are  of  cast  iron  or  of  other  metal,  and 
they  are  placed  in  the  metal  mould  before  running  in  the  melted 
metal.  The  smooth  metal  plug  or  core  d,  is  also  inserted  into  the 
mould  before  running  in  the  melted  metal,  and  is  driven  out  therefrom 
immediately  the  casting  is  formed,  but  before  the  same  is  cold,  e,  is 
the  '*  gate  "  or  passage  for  running  in  the  melted  metal. 

In  manufacturing  equilibrium  taps  or  cocks  according  to  this  inven* 
tion,  the  bodies  or  shells  are  cast  in  metal  moulds  in  the  following 
manner  : — Fig.  2  shows  a  plan,  and  fig.  3  a  section,  of  a  metal  mould 
in  which  the  ways  and  valve  seats  are  produced  correctly  by  the  act  of 
casting  the  bodies  or  shells  of  such  cocks  or  taps  in  soft  metal,  a,  a,  is 
the  frame  or  stand  of  the  mould,  which  in  use  is  fixed  on  a  suitable 
table  or  bench ;  b,  b,  are  the  two  parts  of  the  mould  or  matrix ;  c,  is 
the  metal  core  for  forming  the  interior  of  the  body  and  the  valve  seat. 
This  core  is  capable  of  being  drawn  back  by  a  screw  dy  when  the  casting 
has  been  produced,  e,  is  the  metal  core  for  forming  the  interior  of  the 
branch  inlet  junction ;  this  core  0,  is  arranged  to  be  drawn  back  by 
the  screw  f,  when  a  casting  has  been  formed  in  the  mould,  y,  is  the 
core  which  produces  the  division  or  split  in  the  end  of  the  body  of  the 
cock  or  tap,  in  which  division  or  split  the  lever  works  in  the  ordinary 
manner ;  A,  is  the  pouring  passage  or  "  gate." 

The  mixture  or  alloy  of  metals  used  both  in  producing  plugs  of 
cocks  or  taps,  as  described  in  respect  to  fig.  1,  as  well  as  in  producing 
the  bodies  or  shells  of  equilibrium  ball  valves  or  cocks,  may  do  Taried, 
but  the  following  mixture  is  preferred : — 75  parts  of  zinc,  18  parts  of 
tin,  4^  parts  of  lead,  2^  parts  of  antimony. 

The  patentees  claim,  "First, — the  mode  of  casting  the  plugs  of 
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cockfl  or  taps  of  soft  metal,  as  described.  And,  Second, — the  mode 
described  for  casting  the  bodies  or  shells  of  equilibrium  ball  valTea  or 
cocks,  as  described." 


2b  Edouakd  Mobids,  of  Nantes,  France,  for  improvements  in  the  treat- 
ment of  sea  wrack  grass  for  the  extradition  of  the  carbon  and  the  salts 
contained  therein, — [Dated  13tli  October,  1864.] 

From  time  immemoriaL  on  the  borders  of  the  ocean,  soda  has  been 
made  from  dried  seaweed  or  wrack  grass,  burnt  at  a  high  temperature 
in  pits  in  the  open  air.  In  this  operation  the  alkaline  salts  are  partlj 
reduced  to  sulphurets  by  the  carbon,  a  large  portion  of  the  alkali  pass- 
ing to  the  state  of  silicates,  and  the  chlorides  of  magnesium  are  decom- 
posed; at  the  same  time  chlorine,  bromine,  and  iodine  are  volatilized. 

It  has  often  been  attempted  to  extract  the  soluble  salts  contained  in 
seaweed  by  maceration,  but  the  conveyance  of  the  material  to  the 
works  often  proves  a  matter  of  great  difficulty,  and  its  accumulation 
becomes  embarrassing ;  moreover,  the  product  of  maceration  is  not 
readily  bleached,  and  the  liquors  obtained  are  evaporated  only  at  great 
cost.  Becent  experiments  have  been  made  in  England  to  distil  sea- 
weed in  closed  vessels  and  gas  retorts,  the  results  of  which  were  pyro- 
genated  oils  and  carbonaceous  residues  from  which  salts  are  extracted. 
Here,  again,  such  a  manipulation  requires  a  large  plant  and  consider- 
able labour.  Now  this  invention  consists  in  simply  torrefying,  or 
rather  converting  into  charcoal,  on  the  spot,  the  seaweed,  either  dried 
or  not,  and  then  lixiviating  the  charcoal  thus  obtained.  To  attain  the 
carbonization  of  the  seaweed,  it  is  placed  in  conical  frames,  ftimilar  to 
those  used  by  charcoal  burners ;  or  preferably,  an  apparatus  is  used  as 
shown  in  vertical  section  at  fig.  1,  in  Plate  YIII.,  which  consists  of  a 
number  of  iron  bars  i,  i,  attached  to  heads  a,  in  such  a  manner  as  to 
constitute  a  truncated  cone  with  a  large  base,  the  bars  being  connected 
to  each  other  by  strong  clamping  chains  v,  provided  with  hooks ;  a  fire- 
grate b,  is  also  disposed  upon  cast  or  sheet-iron  plates,  within  the 
apparatus. 

After  choosing  on  the  sea  shore  a  spot  where  seaweeds  are  abundant, 
the  sides  of  the  apparatus  are  covered  with  wet  seaweed  or  grass,  for 
the  piu^ose  of  excluding  external  air,  the  top  a,  which  forms  the 
chimney,  being  left  open.  On  the  grate  ft,  is  placed  the  dried  seaweed, 
which  is  ignited  little  by  little :  the  flame  extends  and  ascends,  drying 
the  wet  seaweed,  which  becomes  carbonized  and  drops  beneath  the 
grate.  By  means  of  a  rake  the  charcoal  is  drawn  out  by  the  door  o, 
and  when  it  no  longer  smokes  it  is  either  extinguished  in  a  closed  or 
other  vessel  or  by  watering  it  slightly. 

During  the  whole  time  that  the  operation  is  going  on  care  should  be 
taken  to  keep  down,  by  means  of  fresh  layers  of  wet  material,  the  fire, 
which  would  otherwise  manifest  itself  on  the  outside  of  the  apparatus. 
Care  also  should  be  taken  at  the  same  time  to  prevent  any  ashes  or 
agglomeration  of  soda  forming  during  the  carbonization,  as  iu  that 
case  the  most  part  of  the  salts  would  become  decomposed,  as  above 
specified,  and  this  would  not  differ  from  the  ordinary  process,  which  is 
^o  be  avoided.  The  charcoal  or  product  obtained,  which  represents  from 
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five  to  six  per  cent,  of  the  fresh  seaweed  incinerated,  is  then  carried  to 
the  works,  to  be  there  treated ;  it  is  afterwards  put  in  baskets  lined 
with  cloth,  and  placed  in  vessels  filled  with  water,  where  the  salts  are 
dissolved,  and  on  account  of  their  density  fall  to  the  bottom  of  the 
vessels.  They  are  then  cleared  out  and  evaporated  in  iron  boilers,  as 
practised  in  salt  refineries,  where  the  salts  are  collected  as  they  settle, 
drained,  and  ranged  by  categories,  according  as  they  are  crystallized  at 
such  or  such  temperature.  The  mother  waters,  in  which  iodine  is  con- 
centrated, are  treated  by  the  usual  methods,  viz.,  by  sulphuric  acid, 
chlorine,  the  salts  of  copper,  and  sulphurous  acid ;  or  preferably,  by 
the  two  fallowing  processes : —  • 

JFirst  Process. — The  mother  waters  are  first  acidified  by  means  of 
sulphuric,  acetic,  or  nitric  acid;  a  sufficient  quantity  of  hypoazotic 
acid  is  then  added,  for  setting  the  iodine  free,  and  that  body  is  dissolved 
by  means  of  benzine.  To  this  liquid  a  weak  solution  of  caustic  potasli 
is  added,  and  then  the  benzine  is  agitated,  decanted,  and  the  alkaline 
liquid  evaporated,  in  which  is  comprised  the  equivalent  of  the  whole 
iodide  of  potassium  which  was  contained  in  the  plant.  The  residue  is 
then  calcined  and  purified. 

Second  Process. — The  mother  waters  are  concentrated  to  dryness , 
and  the  residues  thereof  are  treated  by  boiling  alcohol ;  the  solution  is 
then  bleached  by  animal  charcoal,  wliieh  is  distilled,  in  order  to  collect 
the  alcohol  used  ;  and,  lastly,  the  iodide  of  potassium  settled  at  the 
bottom  of  the  still  is  purified  by  the  kuow^n  processes. 

In  order  to  produce  directly  carbonates  of  soda  and  potash,  or  soda 
and  caustic  potash,  with  the  product  of  the  torrefaction,  a  mixture  of 
sulphuric  acid,  seaweed,  charcoal,  and  lime  is  made,  according  to 
Leblanc's  method ;  the  whole  is  then  calcined  in  a  furnace,  lixiviated, 
and  evaporated  by  the  usual  methods. 

Pig.  2  is  a  plan  of  fig.  1,  showing  the  carbonaceous  incinerating 
apparatus  for  treating  seaweed  containing  soda  and  iodine;  fig.  3  shows, 
in  detail,  the  central  cross  section  of  the  grate  ft ;  fig.  4  shows  the 
central  longitudinal  section  of  the  same ;  and,  lastly,  fig.  5  is  a  plan 
of  the  same.  The  three  last  figures  are  drawn  on  a  larger  scale. 
i,  »,  are  rounded  or  flat  iron  bars ;  a,  the  cap  ;  v,  v,  clamp  chains,  or 
mere  hooks  on  the  iron  uprights  i ;  ft,  the  grate  ;  c,  c,  sheet  or  cast- 
iron,  stone,  or  brick  plates  ;  o,  the  door  of  the  furnace ;  y,  surrounding 
seaweed ;  m,  iron  or  cast-iron  grate,  with  moveable  bars,  either  round 
or  square,  carried  on  two  cast-iron  bars  r,  formed  with  grooves 
to  receive  them  ;  n,  thick  fire-clay  tiles  or  flat  stones,  or,  it  may  be,  a 
sheet  or  cast-iron  box  for  forming  the  sides  of  the  apparatus  ;  u;,  w,  the 
sole  of  the  apparatus  supporting  the  side  tiles,  and  intended  to  receive 
the  charcoal  and  prevent  any  intrusion  of  sand  ;  z,  section  of  the  tiles 
or  bricks  bedded  m  the  ground. 

The  following  are  the  claims:  '*  First,-- burning,  incinerating,  and 
reducing  seaweed  into  charcoal  on  the  spot,  and  at  a  low  temperature, 
by  means  of  the  apparatus  described  or  otherwise,  whilst  heretofore, 
to  obtain  the  same  products,  it  has  been  usual  to  incinerate  the  same, 
completely  burning  the  very  charcoal  which  I  form  in  my  operations, 
and  treating  only  incinerated  material,  in  order  to  obtain  the  before- 
mentioned  products  ;  and  I  claim  also  my  improved  process  for  burn- 
ing seaweed  on  the  spot,  either  in  the  wet  or  arj  state,  even  on  their 
issuing  from  the  sco,  in  any  season,  in  winter  as  well  as  in  summer. 
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Secondly, — ^treating  the  charcoal  hy  cold  or  hot  water,  in  order  to 
extract  the  salts  contained  therein,  as  described.  Thirdly, — applying 
the  carbonaceous  residues  of  seaweed,  and  the  same  with  the  addition 
of  terreous  phosphates  and  animal  matters,  to  agricultural  purposes, 
to  painting,  to  disinfecting  putrid  substances ;  in  short,  to  all  purposes 
where  it  may  be  desirable  to  use  very  fine  porous  and  black  charcoal. 
Eourthly, — extracting  iodine  and  the  salts  contained  in  the  mother 
waters  by  means  of  benzine,  alcohol,  aniline,  sulphuret  of  carbon,  and 
other  liquid  carbonated  hydrogens.  Fifthly, — manufacturing  caustic 
soda  and  potash,  and  their  carbonates,  with  seaweed  charcoal,  by 
Leblanc*B  method,  all  which  processes  have  never  before  been  em- 
ployed by  any  manufacturers  of  the  same  products." 


To  John  Thomas  Cook,  qfLeicesfer,for  improvement  in  the  consfruetion 
of  battens  for  weaving, — [Dated  13th  October,  1861.] 

This  invention  consists  in  adapting  to  the  shuttle  races  of  looms  em- 
ployed for  plain  and  figure  weaving,  and  for  the  manufacture  of  elastic 
web,  certain  novel  and  improved  mechanism  for  driving  the  shuttle. 

In  Plate  YII.,  fig.  1  represents  an  elevation  of  the  back  of  the  batten 
and  shuttle  race  of  a  loom  suitable  for  weaving  narrow  goods,  such  as 
elastic  web,  showing  the  improvements  adapted  thereto.  Fig.  2  is  a 
plan  view  of  the  shuttle  and  batten,  and  portions  of  the  shuttle  race, 
showing  the  method  of  connecting  the  shuttle  with  the  improved 
mechanism  for  throwing  the  shuttle  across  the  loom  and  through  the 
shed  of  the  work.  Figs.  3  and  4  respectively  exhibit  transverse  and 
vertical  sections  taken  through  the  line  a,  b,  and  c,  n,  of  fig.  1. 

A,  A,  are  boards  forming,  by  the  spaces  at  a,  a,  the  shuttle  race  of 
the  loom  ;  b,  b,  are  brackets  for  holding  the  boards  a,  in  proper  posi- 
tion ;  c,  is  that  part  of  the  batten  which  beats  up  the  work  at  each 
shed  of  the  warps :  the  upper  part  of  o,  takes  into  a  slot  formed  in  the 
tube  n,  and  the  lower  oart  rests  in  a  recess  formed  in  the  piece  £,  to 
which  piece  the  bracKets  b,  are  securely  fixed :  g,  is  a  long  spindle 
supported  by  and  working  in  bearings  formed  in  the  brackets  b  ;  h, 
hS  are  cylinders  having  helical  grooves  or  quick-threaded  screws  ♦,  ♦, 
formed  around  them  ;  these  cylinders  have  a  hole  formed  through  the 
centre  of  each,  in  the  direction  of  their  length,  so  that  when  said 
cylinders  are  passed  on  the  spindle  g,  and  tightened  thereon,  by  the 
screws  c,  e,  the  aforesaid  spindle  and  cylinders  will  revolve  together 
upon  rotatory  motion  being  imparted  thereto,  either  by  an  endless 
atrap  or  band  passed  over  the  pulley  i,  or  by  other  convenient  and 
suitable  means ;  e,  is  the  shuttle  carrying  the  cop  containing  the  weft 
in  the  usual  way.  For  the  purposes  of  this  invention  studs  or  pins  rf, 
e,  are  fixed  into  the  back  of  the  shuttle  near  each  end  thereof,  and  take 
into  the  grooved  helices  formed  around  the  cylinders  h,  h*  ;  care  being 
taken  to  so  arrange  them  with  respect  to  the  helical  grooves  in  the 
cvlinders  h,  h^  that  when  the  shuttle  is  thrown  across  the  loom  and 
through  the  shed  of  the  work,  in  the  act  of  weaving,  one  of  the  pins 
shall  not  leave  its  respective  grooved  cylinder  until  the  other  pin  has 
eiitered  into  the  helical  groove  of  the  other  cylinder.  In  order  to 
obtain  great  velocity  of  the  shuttle,  the  grooved  helices  should  be  made 
of  such  a  pitch  that  one  revolution  of  the  loom  shall  produce  two  revo- 
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Itttions  of  tibe  cjrlindeni  a,  h^^  dunog  vhioh  time  the  ahuiktle  will  be 
thrown  twice  acroaa  the  loojo. 

The  pateatjoe  clainui  "  the  general  combination  and  arrangement  of 
the  pai%8  aboTe  doBcrihed,  ana  especially  the  hdical  grooved  ejlindera 
M,  hS  and  studs  or  pios  d^  e^  as  constituting  improvements  in  battens 
for  weaving."  

2b  JoKV  Hestbt  Dalucbteb,  of  Blotmuhtrg*0ir^,  for  imfrovemdaU 
im  the  eoMtrueHoH  of  lenMi^  wUeh  imfrovemenU  are  e^eeiaU^ 
appUeehle  to  lentee  for  fkotogrtfhie  pmpoeee. — [Dated  14th  Octo- 
ber, 1864.] 

This  improved  lens  is  chiefly  intended  for  landscape  photography,  and 
from  the  nature  of  its  construction  embraces  a  larger  angle  of  view,  with 
more  perfect  CMrection  of  both  the  spherieal  and  duoMatic  abemtioos 
of  the  oblique  or  excentrical  pencils,  than  the  forms  of  Isnsea  hitherto 
used  for  that  purpose. 

The  lens  is  composed  of  three  lenses  cemented  together,  two  of  which 
are  made  of  crown  or  plate  glass,  and  between  the  two  is  positioned  a 
flint  glass  lens.  Thus  Doth  external  lenses  are  made  of  crown  or  plate 
class,  and  both  external  surfaces  belong  to  the  crown  or  plate  glass 
lenses,  whereas,  in  the  existing  forms  of  view  lenses  referiM  to,  con- 
sisting of  two  lenses,  only  one  of  crown  and  the  other  of  flint,  one 
surface  of  the  crown  and  one  of  the  flint  is  necessarily  exposed,  and 
this  latter  surface  is  liable  to  be  affected  by  atmospheric  influences. 

The  figure  in  Plate  YIII.  shows  the  improved  construction  of  photo- 
graphic lenses  in  cross  section.  0,i8  the  anterior,  and  i,the  posterior  lens ; 
they  are  of  crown  or  plate  glass,  and  by  preference  of  different  qualities, 
in  order  that,  as  is  well  understood  by  opticians,  a  more  perfect  chro- 
matic correction  may  be  obtained,  l^e  relation  between  the  radii  of 
curvature  of  the  concave  surface  of  the  lens  0,  and  of  the  convex 
surface  of  the  lens  i,  should  be  as  2,  1,  or  thereabout,  and  also 
their  focal  lengths  should  be  in  the  relation  of  1,  8,  or  there- 
about. Cy  is  the  flint  glass  lens  interposed  between  the  lenses  0, 
and  i,  to  form  a  compound  lens  which  is  achromatic  or  nearly  so ;  its 
curvatures  should  correspond  with  those  of  the  adjacent  faces  of  the 
lenses  a,  and  i,  so  that  tbe  three  portions  of  the  compound  lens  may  be 
cemented  together  to  form  a  solid  whole.  There  are,  however,  some 
special  cases  in  which  it  is  desirable  not  to  cement  the  lens  0,  to  the 
other  portions  of  the  compound  lens,  viz.,  in  lenses  employed  specially 
for  photographing  architectural  objects,  for  it  will  be  found  that  the 
stratghtness  of  the  lines  will  be  better  maintained  if  the  lens  0,  is  placed 
at  a  distance  from  the  other  parts  of  the  compound  lens  if  the  distance 
between  the  lenses  0,  and  <?,  which  corresponds  with  the  best  perform- 
ance in  this  respect,  is  easily  found  in  each  case  by  experiment,  or  it 
may  be  ascertained  by  calculation.  The  diaphragm,  or  stop,  is  usually 
placed  at  a  distance  of  about  one-twelfth  of  the  focal  length  of  the  lens 
in  front  of  the  lens  0. 

The  patentee  remarks  that  it  is  not  new  to  make  compound  lenses 
in  three  parts  with  a  centre  negative  lens  of  flint  glass  covered  on  both 
sides  with  positive  lenses  of  crown  or  plate  elass.  Although  such 
lenses  are  not  usually  employed  for  photographic  puiposes,  they  are 
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common  in  telescopes  and  microscopes;  in  snch  compound  lenses, 
however,  the  flint  glass  lens  e^  has  never  been  made  convex  on 
either  face,  whereas  it  is  important  that  this  lens  shonld  be  convex 
on  one  face.  Heretofore  also,  in  compound  lenses  consisting  of  three 
parts,  the  anterior  surface  of  the  anterior  lens  a,  has  never  been 
made  concave,  whereas  it  is  important  (although  not  absolutely  indis- 
pensable) that  it  should  be  so  made. 

Bj  these  improvements  a  more  perfect  correction  than  heretofore  of 
both  the  spherical  and  chromatic  aoerrations  of  the  oblique  or  excentric 
pencils  is  obtained,  whilst  at  the  same  time  the  flint  glass  lens  is  pro- 
tected from  injurj  bj  the  crown  or  plate  glass  lenses  on  either  side  of  it. 


To  Joseph  Mattbice,  of  LangJum^laoe^for  improvemetUs  in  the  meam 
or  method  of  producing  optical  illusions  in  theatres  or  eskibUums, — 
[Dated  17th  October,  1864.] 

This  invention  consists  of  certain  arrangements  made  on  the  stage  of 
a  theatre  or  exhibition  room,  bj  means  of  which  optical  illusions  of  a 
novel  character  are  obtained.  It  has  hitherto  been  the  practice,  in 
producing  spectral  illusions,  to  place  the  real  actor  or  object  out  of 
sight,  and  to  throw  a  representation  or  image  of  such  living  actor  or 
real  object  upon  a  sheet  of  glass  placed  on  the  stage.  But  bj  this 
invention  the  actor  may  perform  in  the  ordinary  manner  on  the  stage, 
and  be  at  pleasure  obscured  or  concealed,  without  apparently  interfering 
with  the  objects  which  surround  him.  In  order  to  accomplish  this 
end,  the  inventor  reflects  on  or  in  an  unsilvered  plate  of  glass,  vertically 
or  otherwise  arranged,  a  picture,  which  is,  as  nearly  as  possible,  a 
counterpart  or  duplicate  of^that  portion  of  the  scene  which  is  obscured 
by  the  actor  on  the  stage ;  and  he  so  places  the  actor  in  the  line  of  the 
snadow  cast  bejond  and  around  him,  that  the  whole  of  his  person  will 
be  rendered  invisible  by  the  reflection  on  or  in  the  glass  of  the  duplicate 
scene,  which  may  be  wall,  forest,  wainscoting,  article  of  furniture,  or 
other  stage  representation. 

In  using  a  vertical  arrangement  of  one  or  more  plates  of  glass  as 
reflectors,  placed  at  a  suitable  angle  in  regard  to  the  front  of  the  stage, 
this  result  is  effected  by  the  arrangement  of  a  false  scene  or  pprtion  of 
scene  placed  at  the  side  or  sides  of  the  stage,  and  screened  as  far  as 
possible  from  the  view  of  the  audience ;  then,  on  the  false  or  duplicate 
scene  bein^  illuminated  by  the  lime,  electric,  or  other  strong  light, 
together  with  the  stage  or  portion  of  stage  in  the  front  thereof,  and  in 
jEront  of  the  glass,  the  scene  and  floor  will  appear  on  or  in  the 
transparent  mirror,  as  a  portion  of  the  scene  and  stage  behind  the 
^lass.  When  it  is  not  intended  to  obscure  the  real  flgure  of  an  actor 
m  his  passage  across  the  stage  behind  the  glass,  the  stage  or  scene 
lights  are  permitted  to  predominate,  or  the  light  on  the  duplicate 
scene  and  stage  is  turned  down,  or  other  means  used,  so  that 
no  scene  or  representation  is  reflected  in  the  glass ;  but  when  it  is 
desired  that  a  real  actor  shall  vanish,  the  scene  lights  directed  towards 
that  portion  of  the  stage  are  rendered  less  powenul,  and  the  duplicate 
or  false  scene  and  stage  are  illuminated,  so  tnat  their  reflection  occupies 
the  glass  when  the  actor  passes  between  the  glass  and  the  scene  beyond^ 
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and  bis  figure  is  completely  hidden,  bj  reason  of  tbe  representation  on  or 
in  the  glass  which  conceals  his  person  from  view.  Tbe  patentee  also 
obscures  or  shuts  off  the  living  actor  or  inanimate  object  behind  the 
glass,  by  the  reflection  of  a  duplicate  scene  and  living  actor  or  actors 
or  object ;  thus  changing  bj  reflection  the  figure  of  the  actor  or  object 
behind  the  glass  to  the  representation  of  the  figure  or  figures  or  object 
reflected  on  the  glass ;  the  figure  or  figures  beUnd  the  glass  may  then 
retire  unobserved,  and  others  may  take  their  places ;  the  ligU»  may 
then  be  reversed,  so  as  to  show  the  actors  behind  the  glass ;  the  figures 
previously  reflected  may  then  be  changed,  and  in  turn  again  reflected, 
and  so  on,  thus  causing  a  succession  of  changes  in  the  representations. 

Aq  actor  or  object  is  caused  to  appear  suspended,  walking,  or  flying 
in  the  air,  or  dancing  on  a  tight  rope,  by  eclipsing  or  obscuring  by  the 
aforesaid  means  a  raised  platform  or  support  on  which  they  may  be 
placed,  the  actor  or  object  being  thus  above  the  shadow ;  or  certain 
portions  only  of  such  real  person  or  object  may  appear,  by  cutting  off 
portions  of  the  duplicate  scene,  or  by  illuminating  portions  of  such 
ngures  or  objects. 

If  it  be  desired  to  cause  the  disappearance  of  an  actor  seated  on  a 
chair,  or  reclining  on  a  couch,  without  causing  the  chair  or  couch  to 
vanish,  before  throwing  the  reflecting  lifi;ht  on  to  the  duplicate  scene 
a  perfectly  similar  chair  or  couch  is  placed  in  front  of  it. 

In  working  the  invention,  the  employment  of  large  glasses  is  not 
imperative,  as  a  glass  of  area  sufficient  to  shut  out  the  object  which  is 
to  disappear  is  all  that  is  absolutely  necessary. 

The  patentee  claims,  *'  the  opticid  illusion  ot  causing  real  and  animate 
or  inanimate  bodies  to  disappear  from  view,  although  remaining  on  the 
same  spot,  by  covering  them  with  the  reflection  of  a  scQne  similar  to, 
or  differing  nrom,  that  which  is  on  the  stage,  when  effected  substantially 
as  described." 


lb  Jahes  Gbaptok  Johss,  qf  Blaina  Iron  Works,  Mimmouihshire, 
for  improvemefUB  in  fiiachinery  employed  in  getting  coaU,  stone,  and 
other  mtWro/f.— [Dated  21st  October,  1864.] 

Inr  working  picks  for  cutting  coals  mounted  on  carriages  on  railways 
or  trams  when  actuated  by  power,  it  is  found,  particularly  when  per- 
forming that  part  of  the  work  known  as  **  holeing  "  or  undercuttiug, 
that  there  is  a  tendency  for  the  carriage  and  machinery  to  swerve 
and  vibrate  on  the  rails  to  the  prejudice  of  the  way.  Now,  this  inven* 
tion  consists  in  the  application  of  a  rolling  weight  or  roller  to  the 
hinder  part  of  the  carriage.  This  roller  or  weight  runs  on  the  rails, 
and  is  formed  with  flanges,  to  keep  it  correctly  on  the  rails.  The 
roller  or  rolling  weight  is  connectea  with  the  under  part  of  the  car- 
ria^  by  a  bar  ma  central  position  between  the  rails  of  the  way  in 
which  the  carriage  runs.  This  bar  is  made  in  two  parts,  in  order  that 
its  length,  and  the  distance  of  the  roller  from  the  front  of  the 
carriage,  may  be  adjusted.  The  fore  end  of  this  bar  is  securely  and 
^idly  fixed  by  screw  bolts  and  nuts  to  the  under  part  of  the  carriage. 
The  axis  of  the  roller  turns  in  a  single  bearing,  which  is  equidistant 
from  the  two  ends  of  the  roller. 
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The  figure  in  Plate  VJUL. is  a  ride  eleyatioD,partly  in  flection,of  the  appa- 
ratus applied  to  a  carria^  employed  in  getting  coals  or  minerab.  a,  is 
a  bar,  wnicli  is  formed  m  two  parts,  which  are  connected  by  screw 
bolts^  and  nuts ;  and  as  one  of  the  parts  is  slotted,  the  length  of  tbe  bar 
between  the  carriage  to  which  its  lore  end  is  fixed,  and  the  roller  h,  at 
the  hinder  end  may  be  adjusted,  c,  is  the  hinder  part  of  a  carriage, 
such  as  is  now  used  to  carry  picks  or  cutting  instruments  for  getting 
coal  or  mineral.  The  bar  at  its  fore  end  is  nxed  rigidly  to  the  liinder 
part  of  the  carriage  by  screw  bolts  and  nuts,  but  such  means  of  fixing 
may  be  varieA  Oh  me  bar  is  fixed  a  platfbrm  cf,  for  the  workman,  or 
for  otber  uses; 

The  patentee  claims, ''  the  application  of  apparatus  such  as  is  herein 
described  to  a  carriage  arrangea  for  carrying  picks  or  cutting  instru- 
ments used  in  getting  coals  and  minerals.'* 


jPq  Gbobok  Ashcboft,  qfRendofiy  Sunderland,  Jbr  imptwemenU  im  ike 
eoneiHieHan  qf  hj^dfwMe  pr^mee  emphyed  Jbt  pre^eing  cotian  and 
otkerflbraue  mbetancee^fiiel,  hay^peai,  and  other  vegetable  matiere  and 
mthetamet^^nndfir  oruehing  mineral  eubsianeee. — [Dated  2nd  NoTem- 
ber,  1864.] 

Thoi  invention  consists  in  a  mode  of  combining  the  aotion  of  steam  and 
hydraulic  power  to  presses,  whereby  the  steam  power  is  caused  to  per- 
form the  unb  part  of  the  pressure  when  making  a  stroke  in  one  direc- 
tion, whilst  in  the  return  stroke  motion  is  communicated  from  the 
steiun  power  to  the  plunger  of  a  force  pump,  or  the  plungers  of  force 
pumpsyao  as  to  cause  water  or  otiier  fluid  to  oe  fbroed  into  the  hydrau- 
lic cylinder  of  the  press,  and  thus  give  motion  to  the  hydraulic  ram,  in 
order  to  complete  the  requisite,  pressure.  The  arrangement  and  detaik 
of  construction  of  the  parts  of  t&e  nresses  may  be  greatly  yaried,  but 
such  yariatilon  will,  howeyer,  depend  more  or  less  on  the  puipoee  to 
which  the  iuyention  is  to  be  applied ;  but  a  machinist  will  readily  mike 
such  yariations,  when  aided  by  the  following  description  of  the  arrangB- 
ment  and  combination  of  a  press  suitable  for  presrin|;  cotton: — ^e 
press  is  constructed  for  the  most  part  similar  to  an  ordinary  hydraulic 
press.  Between  the  top  and  bottom  of  the  press  is  an  ordinary  box  or 
trunk,  with  openings  and  doors  at  the  upper  part  for  removing  the  bale 
when  formed  and  lashed  or  bound.  Through  these  openings  the  trunk 
or  box  is  charged  with  cotton  in  the  ordinary  manner,  at  the  time  the 
follower  of  the  presris  at  its  lowest  porition.  Steam  power  is  applied 
tb  tiiis' press  in  the  following  manner  : — At  the  top  of  the  press,  and 
combined  therewith,  a  steam  cylinder  is  fixed,  and  also  ar  force  pump. 
Hie  piston  rod  of  the  steam  cylinder  is  connected  to  a  cross  heady  so  as 
to  giye  motion  thereto ;  and  the  length  of  stroke  of  the  piston  is  to  be 
equal  to  the  greatest  length  of  motion  it  is  desired  to  gire  to  the  fol- 
lower* of' the'  press  b^  steam  power.  It  is  pr^erred  that  proyision 
should  be  made  by  adjustable  tappets  or  studs,  as  is  well  understood, 
in;  order  that  Ihe  stroke  of  the  piston  in  the  steam  cylinder  may  be 
stopped  and  lerersed  at  any  points  short  of  the  whole  length  of  sth>ke 
of  such  piston,  and  that  the  extent  of  iltoyenient*  of  the  fidlower  of 
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the  press,  when  acfcuated  by  steam  power,  may  be  adjusted  to  any 
length  within  the  full  range  or  length  of  the  stroke  of  the  piston  of  the 
steam  cylinder. 

A  very  convenient  arrangement  for  a  cotton  press,  according  to  this 
invention,  is  to  have  a  single  steam  cylinder  fixed  at  the  top  of  an  other- 
wise ordinanr  hydraulic  press,  together  with  two  force  pumps,  one  on 
each  side  of  the  steam  cylinder.  The  plungers  of  the  force  pumps 
have  a  like  length  of  stroke  to  that  of  the  piston  in  the  steam  cylinder, 
the  plunger  rods  of  the  pumps  being  connected  to  the  cross  head  fixed 
at  the  top  of  the  piston  rod  of  the  steam  cylinder.  The  two  force 
pumps,  by  means  of  suitable  pipes  and  valves,  communicate  respect- 
ively with  a  cistern  and  the  hydraulic  cylinder,  so  that  in  the  up  stroke 
of  the  piston  in  the  steam  cylinder,  water  will  pass  into  the  cylinders 
of  the  force  pumps,  whilst  in  the  down  stroke  of  the  steam  piston  the 
water  will  be  forced  from  the  force  pump  cylinders  into  the  hydraulic 
cylinder  and  actuate  the  ram  therein,  and  cause  it  to  contini^e  and 
finish  the  pressure  commenced  in  the  following  manner,  by  the  up 
stroke  of  the  piston  in  the  steam  cylinder,  by  the  aid  of  two  side 
rods,  connected  one  at  each  end  to  the  cross  head,  before  mentioned, 
which  is  put  in  motion  by  the  steam  power.  The  other  or  lower  ends 
of  such  two  side  rods  are  connected  to  the  two  ends  of  a  bar  or  beam, 
through  the  centre  of  which  the  ram  of  the  hydraulic  cylinder  can 
move  freely ;  this  bar  or  beam  comes  under  the  follower  of  the  press, 
80  that  in  the  up  stroke  of  the  piston  in  the  steam  cylinder  the  follower 
and  the  hydraulic  ram  will  be  lifted,  and  the  follower  will,  by  the 
power  of  steam,  press  the  cotton  upwards  within  the  trunk  or  box  of 
the  press.  And  in  order  that  the  bar  or  beam  lifted  by  the  side  rods 
may  be  at  liberty  to  ascend,  there  is  a  narrow  opening  on  each  side  of 
the  trunk  or  box  to  admit  of  the  rise  of  the  bar  or  beam.  The  rising 
of  the  follower,  and  consequently  of  the  hydraulic  ram  to  which  it  is 
fixed,  will  continue  by  the  power  of  steam,  till  by  the  action  of  one  of 
the  tappets  or  studs  on  the  valve  the  steam  engine  is  reversed,  when 
the  hydraulic  ram  will  be  actuated  by  water  being  forced  into  its  cylin- 
der by  the  force  pumps,  by  the  descending  stroke  of  the  piston  in  the 
steam  cylinder.  The  hydraulic  cylinder  is  to  be  provided  with  an  out- 
let for  the  escape  of  the  water,  when  the  bale  has  been  lashed  or 
bound,  as  is  ordinarily  the  carse,  and  water  is  to  be  allowed  to  fiow  into 
the  hydraulic  cvlinder  at  the^  same  time  that  water  is  flowing  into  the 
force  pamp  cylmders,  in  order  that  the  hydraulic  cylinder  may  become 
fiill  of  fiuid,  as  the  hydraulic  ram  is  raised  with  the  follower  of  the 
press  by  the  up  stroke  of  the  piston  in  the  steam  cylinder.  In  place 
of  using  only  one  steam  cylinder  at  the  top  of  a  press,  two  or  even 
more  may  be  similarly  used  to  give  motion  to  the  follower  of  tlie^press 
in  the  up  stroke,  and  to  the  plungers  or  pistons  of  force  pumps  m  the 
down  stroke. 

When  applying  the  invention  to  presses  for  other  purposes  than  for 
compressing  cotton  and  other  fibrous  materials  into  bales,  the  arrange* 
ments  of  the  presses  between  the  followers  and  the  tops  of  the  presses 
will  be  according  to  the  particular  purpose  to  which  the  press  is  to  be 
applied  ;  but  the  arran^ment  and  combination  of  steam  power  to  act 
with  hydraulic  power  will  be  the  same  as  that  above  described,  and  the 
followers  of  such  presses  will  in  all  cases,  at  the  commencement  of  the 
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pressure,  be  actuated  by  tbe  power  of  the  steam  acting  on  tbe  pistons 
m  the  steam  cylinders,  and  so  as  to  perform  the  first  or  more  speedy 
part  of  the  pressure,  whilst  in  the  return  stroke  of  the  pistons  of  the 
steam  cylinders  the  force  pumps  will  be  put  into  action,  and  the  re- 
mainder or  slower  and  more  powerfid  pressure  will  be  completed 
by  the  follower  of  the  press  being  acted  on  by  the  hydraulic  rams. 


To  Felix  Lietik  Baitwsits,  of  Walworih^for  improvement  in  eeohmg 
/<mh/.— [Dated  4th  November,  1864.] 

This  invention  consists  in  the  use  of  steam  at  any  degree  above  212^ 
Fahr.,  conjointly  with  an  oven  or  other  apparatus  heated  by  fire,  or 
separately  by  tbe  exclusive  use  of  superheated  steam,  without  an  oven 
or  other  apparatus  heated  by  fire,  for  the  purpose  of  cooking  food, 
such  as  meat,  vegetables,  and  fruits.  When  nsing  an  oven  or  other 
apparatus  heated  by  fire,  a  small  jet  of  steam  is  admitted  into  the 
oven  or  apparatus  through  a  pipe  perforated  with  holes.  When  using 
superheated  steam  alone,  a  small  jet  of  steam  is  let  into  a  closet 
enclosed  in  a  non-conducting  caloric  chamber.  In  both  cases  a  pipe  is 
fitted  for  the  steam  to  escape  from  the  oven,  or  apparatus,  or  closet. 
The  temperature  of  the  oven  is  ascertained  by  a  thermometer  passed 
inside  with  the  indication  outside.  The  effect  of  the  use  of  steam  is 
to  regulate  the  temperature  at  which  the  food  ought  to  be  cooked,  so 
as  to  allow  it  to  retain  its  best  flavouring  quality  without  losing  any 
portion,  and  without  affecting  the  shape.  On  one  hand  it  will  secure 
the  proper  heat  for  the  perfect  cooking  of  meat  or  vegetables,  and  on 
the  other  hand  it  will  prevent  the  overcooking  and  burning  of  meat 
and  vegetables. 

The  use  of  steam  is  effectual  in  preventing  the  drying  of  the  meat» 
as  occurs  in  ovens ;  and  experience  has  proved  that  joints  which  gene- 
rally lose  from  20  to  40  per  cent,  in  the  ordinary  way  of  roasting  or 
baking,  do  not  lose  more  than  5  to  10  per  cent,  by  this  process,  and  at 
the  same  time  the  process  produces  a  more  juicy  and  succulent  meat. 
As  for  potatoes,  the  effect  is  more  remarkable,  as  it  cooks  and  brings 
them  ali  floury  without  crumbling  or  losing  their  shape ;  it  keeps  them 
entire,  with  a  dry  outward  appearance  similar  to  a  roasted  potato, 
without  the  hard  orowny  crust. 

The  patentee  claims,  "First,— the  introduction  of  steam  at  any 
degree  suitable  to  effect  the  before-named  results  into  ovens  or  other 
apparatus,  in  the  manner  described.  Second, — ^the  employment  of 
superheated  steam,  to  effect  the  results  before-named,  by  its  introduc- 
tion into  closets,  in  manner  before  described.  And,  Third, — the  means 
of  ascertaining  the  exact  temperature  in  the  ovens,  apparatus,  or 
closets,  by  the  employment  of  a  thermometer,  as  before  described,  so 
as  to  be  able  to  r^^ulate  the  temperature  bv  a  greater  or  less  quantity 
of  steam,  or  greater  or  less  heat  from  the  nre. 
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MECHANICAL   ENGINEEES*    SOCIETY. 

November  8rd,  1864. 
(CtmHnued  from  page  178.) 

[It  may  appear  ungracioua  to  find  fault  with  a  Society  bo  eflScientlj 
conducted  as  the  Mechanical  Engineers'  Society  of  Birmingham,  but 
we  think  it  is  hardly  fair  to  the  contributors  of  papers  to  delay  (as 
has  lately  been  the  case)  the  publication  of  those  papers  for  nearly 
twelve  months  after  their  discussion.  There  can  be  no  necessity  for 
Buch  delay ;  and  if  it  occurs  through  the  inattention  of  members  who 
have  taken  part  in  the  discussion,  they  would  be  properly  served  by 
the  issue  of  unrevised  abstracts  of  their  remarks.] 

The  first  paper  read  was,  "Deteriptian  of  a  eoai-^uHing  machine^''  by 
Mr.  Thokas  Lsyick,  of  Blaina  Iron  Works. 

Ths  substitution  of  machinery  for  manual  labour  in  our  various 
manufactures  and  industries,  the  gradual  development  of  railways,  and 
the  application  of  steam  to  navigation,  have  increased  in  a  wonderful 
manner  the  demand  for  coal,  that  being  the  chief  agent  in  the  produc- 
tion of  the  motive  power  in  all  these  cases.  In  the  early  periods  of 
the  working  of  the  coalfields  the  produce  of  coal  was  yerj  limited,  the 
only  means  of  conveying  it  from  the  pit  to  the  shipping  port  being  on 
pack  horses  carrying  on^  3  cwts.  each,  which  were  succeeded  by  the 
cart,  increasing  the  load  to  17  cwts.  But  by  the  introduction  of  rail- 
ways the  annual  produce  and  consumption  of  coal  in  G-reat  Britain 
was  raised  in  1855  to  64  millions  of  tons,  in  1859  to  70  millions,  and 
in  1860  to  80  millions ;  and,  according  to  Mr.  Hunt's  returns,  it  has 
now  reached  the  enormous  quantity  of  nearly  90  millions  of  tons  per 
annum. 

Although  coal  has  thus  been  so  useful  in  promoting  and  extending 
the  use  of  machinery,  machinery  has  not  yet  returned  the  compliment 
by  its  application  to  the  working  of  coal.  It  has  made  various 
futile  attempts,  and  only  within  the  last  year  or  two  have  any  really 
practical  attempts  been  made  to  lessen  or  supersede  manual  laoour  in 
working  coal :  the  working  or  getting  may,  in  fact,  be  considered 
to  remain  still  in  the  same  condition  as  in  the  pack-horse  age.  Ma- 
chinery has  certainly  aided  the  increased  production  of  coal  by  winding 
and  pumping  eng:ine8,  and  by  inclines  above  and  below  ground ;  but 
this  kind  of  machinery  has  only  facilitated  the  movement  of  the  coal 
after  it  has  been  wrought  by  the  collier.  The  actual  working  or  getting 
it  from  the  position  in  which  it  has  been  deposited  in  the  mine  aces 
ago  is  still  accomplished  only  by  tools  of  the  most  primitive  kind,  phed 
by  the  strong  arm  of  the  sturdy  collier  under  the  most  disaavan- 
tageouB  circumstances ;  for  he  has  to  wield  the  pick  in  a  stooping  or 
lying  position,  most  unfavourable  to  the  application  of  his  muscular 
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force,  and  this  frequently  in  an  atmosphere  not  only  not  remarkable  for 
its  purity,  but  sometimes  of  a  temperature  as  high  as  80^  to  90^  Fahr. 

The  constant  but  gradual  increase  of  temperature  in  penetrating 
the  earth's  crust,  which  takes  place  at  the  rate  of  about  1^  Fahr.  to 
each  60  feet  of  depth,  is  well  known.  In  the  Monkwearmoutk  Col- 
liery, the  depth  of  which  is  1800  feet,  the  temperature  is  80^ ;  and 
this  is  considered  to  be  as  high  as  is  consistent  with  the  great  bodily 
exertion  necessary  in  the  operation  of  coal  mining.  There  is  also  an 
additional  augmentation  in  the  temperature  of  deep  mines  consequent 
on  the  increased  density  of  the  air,  and  this  is  about  1^  for  everT  SOD 
feet  of  depth.  Certain  portions  of  the  coal  in  the  deeper  coal  Daains 
lie  at  depths  approaching,  and  even  exceeding,  4000  feet;  and  the 
temperature  of  the  air  at  this  depth,  according  to  the  foregoing  data, 
would  be  79**  higher  than  at  the  surface,  66^  being  due  to  the  depth, 
and  18^  to  increased  density  of  the  air.  The  computations,  therefore, 
of  the  duration  of  the  coalfields,  as  has  been  pointed  out  by  Sir 
William  Armstrong,  require  a  considerable  reduction  in  consequence 
of  the  impracticable  depths  at  which  portions  of  them  are  situated ; 
and  any  means  of  increasing  the  practicability  of  working  at  these 
depths  Dy  the  application  of  machinery  becomes  consequently  a  ques- 
tion of  serious  importance  in  reference  to  the  duration  of  the  coal- 
fields, in  addition  to  the  advantages  in  economy  of  cost  and  time  of 
working,  and  in  saving  waste  of  material,  ^at  are  incident  to  the  sub- 
stitution of  machinery  for  hand  labour. 

Many  attempts  have  been  made  during  a  century  pa^t  to  construct 
coal-cutting  machines.  One  of  the  eaifiest  was  that  of  Mi<?hft^ 
Menzies,  in  1761,  consisting  of  a  pick  fixed  on  the  axle  of  a  pulley 
placed  near  the  face  of  the  coal,  to  which  a  reciprocating  motion  was 
given  by  means  of  a  chain  passing  round  the  pulley,  and  connected 
with  a  steam-engine  at  the  surface,  the  pick  performing  the  operation 
of  kirving  or  holiug.  He  also  invented  a  pick  machine,  to  be  worked 
by  hand. 

In  1880  a  battering  ram  for  coal  mines  was  proposed  by  William 
Wood.  This  was  a  heavy  ram  fixed  in  a  sliding  box  acting  on  a 
wedge,  the  ram  being  worked  backward^  and  forwards  by  manual 
labour. 

The  next  to  be  noticed  is  a  plan  in  1843,  consisting  in  implying 
rotary  saws  or  picks  driven  by  a  winch  or  an  engine,  for  the  purpose 
o£  severing  blocks  of  coal  from  the  surrounding  mass.  This  was  one 
of  the  first  att-empts  for  using  rotary  cutters,  and  the  arrangements 
were  complicated. 

In  1846  a  plan  was  proposed  by  Mr,  W.  HL  Bell  for  suspending  a 
heavy  pick  or  chisel  by  a  cnain  from  a  bar  running  along  the  face  of 
the  work  at  the  roof,  so  as  to  be  swung  by  hand  against  the  coal. 

In  1862  a  machine  was  applied  by  Mr.  W.  D.  Hedley,  similar  in  its 
action  to  a  planing  machine,  havine  a  cutting  tool  projecting  from  the 
side  of  a  carriage  running  on  a  rauway,  and  the  tool  was  made  to  cut 
deeper  and  deeper  into  the  face  of  the  coal  by  repeatedly  traversing, 
the  carriage,  and  setting  the  tool  at  each  successive  cut  to  project 
more  and  more  beyond  the  side  of  the  carriage.  There  were  holes  in 
the  machine  at  different  heights,  for  altering  the  tool  according  to  the 
different  heights  at  which  the  coal  has  t<?  ]i>e  out. 
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About  the  same  time  a  plan  wae  proposed  by  Mr.  C.  H.  Waring,  in 
which  reciprocating  or  revolving  cutters  are  worked  by  compressed  air 
or  steam.  The  reciprocatiog  cutters  have  somewhat  the  motion  of 
phmiug  or  slotting  machines,  but  the  rotary  cutters  are  fixed  in  the 
circumference  of  a  wheel,  and  act  like  a  circular  saw.  The  machine  is 
arranged  to  cut  either  vertically  or  horizontally.  The  apparatus  for 
applying  the  power  is  mounted  on  the  frame  of  the  machine,  and  con- 
Bists  of  *an  oscillating  cylinder,  worked  by  compressed  air  or  steam. 

In  1861  a  pick  machine,  to  be  worked  by  hand,  was  proposed  by 
Messrs.  Eidlev  and  Rothery,  the  pick  working  horizontal^  and  verti- 
cally, and  both  motions  being  upon  fixed  axes  ;  and  about  the  same 
time  a  hand  machine  was  proposed  by  Mr.  Donisthorpe,  in  which  the 
tool  was  a  bar  mounted  on  grooved  rollers,  giving  it  a  rapid  motion 
forwards  and  backwards. 

The  above  are  some  of  the  principal  attempts  up  to  that  time  to 
work  coal  by  machinery.  They  may  be  divided  into  reciprocating 
picks,  sliding  or  planing  picks,  and  rotary  saws  or  cutters ;  none  of 
them,  however,  have  continued  in  practical  use.  The  principal  practi- 
cal difficulty  in  the  application  of  machinery  to  coal  cutting,  is  the  con- 
fined space  it  is  required  to  work  in.  Most  of  the  machines  above 
referred  to  occupy  too  much  space,  and  are  generally  too  complicated 
for  application  in  a  coal  mine ;  and  machines  made  to  be  worked  by 
hand,  on  account  of  the  friction  of  the  mechanism  and  the  cumbrous 
arrangement,  absorb  too  much  manual  labour  to  give  them  much  or  any 
advantage  over  the  pick  worked  by  the  skilled  collier. 

Not  until  the  last  two  or  three  years  has  anything  practically  useful 
been  accomplished  in  the  application  of  machinery  to  coal  cutting  ;  and 
Messrs.  Donisthorpe,  Firth,  and  Bidley*s  machine,  working  at  the  West 
Ardsley  Colliery,  near  Leeds,  was  the  first  machine  which  may  be 
safely  said  to  have  demonstrated  the  practicability  of  cutting  coal  by 
machinery.  This  was  one  of  the  class  of  machines,  working  with  a  pick, 
which  was  driven  by  a  cylinder  worked  by  compressed  air ;  and  it  was 
followed  by  another  machine,  which  introduced  a  trunk  arrangement 
of  the  driving  cylinder,  so  as  to  shorten  up  the  connecting  rod,  there- 
by considerably  shortening  the  machine,  and  enabling  it  readily  to 
traverse  the  quick  curves  of  mine  tramroads,  thus  removing  a  serious 
practical  difficulty  previously  experienced.  Both  these  machines  have 
been  successful  m  performmg  one  operation  in  coal  cutting,  namely, 
"  holing,'*  or  undercutting  a  seam  of  coal  horizontally,  and  on  a  true 
plane,  or  nearly  so.  But  as  they  were  constructed  only  to  cut  a  groove 
norizontally,  or  rather  parallel  to  the  plane  of  the  tramway,  they  were 
not  adapted  to  meet  the  cases  of  inclined  seams,  so  frequently  occurring 
in  practice ;  and  as  they  were  also  limited  to  the  horizontal  undercut- 
ting, all  vertical  cutting  that  was  required  'in  the  operation  of  getting 
the  coal  had  to  be  done  by  hand  work.  These  machines  were  inap- 
plicable to  driving  headings ;  and  for  that  purpose  a  modification  of 
them  has  been  made,  having  two  pairs  of  vertical  picks,  one  pair  on  each 
side  of  the  machine,  and  each  pair  consisting  of  one  pick  working 
upwards  verticaHy  from  the  bottom,  and  the  other  working  downwards 
vertically  from  the  top,  so  as  to  make  the  two  cuts  meet  one  another. 
The  onaercutting,  however,  in  driving  the  headings,  was  still  required 
to  be  done  by  the  hand  of  the  collier. 
ToL.  zxn.  2  o 
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In  order  that  a  macbine  may  be  generally  applicable  to  coal  catting, 
it  should  be  capable  of  cutting  in  any  direction,  so  as  to  work  the 
"  dip,"  or  the  "  rise,"  or  cut  the  vertical  cuts.  To  do  this,  and  at  the 
same  time  to  retain  a  simple  form  of  machine,  since  complex  machinery 
would  be  very  objectionable  underground,  presented  great  difficulties  ; 
but  these  have  now  been  entirely  overcome  m  the  coal-cutting  machine 
forming  the  subject  of  the  present  paper,  which  is  the  invention  of  Mr. 
James  Grafton  Jones,  of  Blaina.  In  this  machine  the  axis  of  the  pick 
is  carried  in  a  revolving  headstock,  by  which  it  is  capable  of  being 
turned  into  any  desired  position,  by  merely  turning  a  handwheel  at 
the  end  of  the  machine ;  the  relative  position  of  the  pick  and  the  air 
cylinder  which  works  it  remaining  always  the  same.  By  this  means 
the  pick  can  be  worked  in  any  plane,  either  vertical,  horizontal,  or  at 
any  inclination  ;  and  it  is  thus  enabled  to  cut  the  coal  vertically  in 
driving  headings,  and  horizontally  in  holing,  or  in  any  inclined  direction 
for  working  the  dip  or  the  rise  when  the  seam  of  coal  does  not  lie  hori- 
zontally. Headings  may  thus  be  driven,  or  any  of  the  ordinary  opera- 
tions in  the  getting  of  coal  or  other  minerals  may  be  performed  by  ^e 
machine. 

The  machine  is  illustrated  in  Plate  IX.,  Vol.  XIX.  of  this  Journal, 
and  an  improvement  upon  it  is  described  at  page  219  ante. 

The  air  cylinder  is  placed  horizontally,  and  is  cast  in  one  piece  with 
the  bed  of  the  machine ;  and  the  piston  is  forged  solid  upon  the  piston 
rod.  The  lever  pick  is  keyed  upon  a  transverse  axle  carried  in  front 
of  the  cylinder ;  and  on  the  axle  is  a  crank  arm  to  which  the  piston  rod 
is  connected  by  means  of  a  pin  which  enters  the  slotted  head  of  the 
piston  rod.  The  transverse  axle  is  carried  in  bearings  cast  upon  a 
rotating  headstock ;  and  this  headstock  is  capable  of  being  turned  round 
in  its  bearings  by  means  of  gearing  actuated  by  a  hand- wheel.  The 
pick  can  thus  be  turned  so  as  to  cut  the  coal  at  any  inclination 
whatever,  the  pistou  turning  in  the  cylinder  when  the  headstock 
is  rotated;  and  when  the  pick  is  adjusted  for  working  at  any 
desired  inclination,  the  transverse  axle  can  be  locked  in  that  position 
by  means  of  a  pin  passing  through  one  of  the  holes  in  the  hand- 
wheel. 

The  slide  valve,  by  which  the  compressed  air  is  admitted  to  the 
cylinder,  is  worked  in  one  direction  by  the  piston,  which,  on  completing 
its  back  stroke,  strikes  against  a  tappet  rod,  working  through  a  stuffing 
box  in  the  back  cover  of  the  cylinder,  and  connected  to  a  rock  lever 
jointed  to  the  slide  valve  stem.  "When  the  tappet  rod  is  struck  by  the 
piston,  it  moves  the  valve  into  the  position  for  admitting  the  compressed 
air  to  the  back  of  the  piston,  for  striking  a  blow  by  the  pick.  The  valve 
is  retained  in  this  position  until  the  blow  has  been  struck  by  means  of 
a  spring  catch ,  which  is  connected  by  a  rod  to  a  treadle.  An  india- 
rubber  spring  passes  round  the  handle  of  the  rock  lever,  attached  by 
means  of  an  adjustable  joint  to  the  platform,  on  which  the  man  work- 
ing the  machine  is  carried.  When  the  treadle  is  depressed  by  the 
man*s  foot,  it  releases  the  catch,  and  the  india-rubber  spring  immedi- 
ately moves  the  slide  valve,  so  as  to  admit  the  compressed  air  to  the 
front  of  the  piston  for  making  the  back  stroke ;  and  another  blow  of  the 
pick  is  then  given  by  the  piston  striking  against  the  tappet  rod.  As 
the  work  progresses,  the  machine  is  moved  forwards  by  a  hand-wheel, 
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whicli  communicates  motion  by  the  bevil  wheels  to  the  carrying  wheels 
of  the  machine. 

From  this  description  it  will  be  seen  that,  at  whatever  inclination 
the  coal  may  lie,  the  pick  is  easily  put  to  work  at  that  exact  angle, 
whether  to  the  rise  or  the  dip.  It  may  also  be  easily  put  to  work  at 
any  part  of  the  thickness  of  the  coal,  whether  it  be  desired  to  hole  at 
the  bottom  or  at  the  top  of  the  measure,  or  at  a  parting  in  the  middle, 
or  any  other  portion  of  the  seam,  by  simply  shifting  the  pick  to  a 
greater  or  less  distance  upon  its  axle. 

The  machine,  when  hoUng  in  the  coal,  cuts  a  groove  3  feet  deep,  2 
inches  wide  at  the  face,  and  IJ  inch  at  the  back  ;  whereas  a  collier  re- 
quires for  effecting  the  same  purpose  to  make  a  groove,  or  rather  exca- 
vation, 10  to  12  inches  wide,  or  even  more  at  the  face,  and  tapering  to 
the  back.  In  doing  this  the  collier  is  exposed  to  one  of  the  most  fre- 
quent and  unavoidable  dangers  of  the  co^  mine,  by  the  large  lump  of 
coal  breaking  off  and  sliding  down  suddenly  without  warning,  before  he 
has  completed  his  task. 

The  machine  is  calculated  to  work  at  the  rate  of  70  to  80  strokes  per 
minute ;  and  the  one  at  work  at  the  High  Eoyd  Colliery,  Bamsley, 
under  disadvantageous  circumstances,  and  in  the  hardest  coal  in  the 
district,  holes  from  9  to  10  yards  length  per  hour,  3  to  3  J  feet  deep, 
including  stoppages.  In  order  to  make  the  machine  thoroughly  effec- 
tive it  is  necessary  that  it  should  be  on  a  good  rigid  road  ;  but  at  this 
colliery  it  is  working  on  the  ordinary  tramplate  road  loosely  laid.  The 
pressure  of  air  at  which  it  is  worked  is  30  to  35  lbs.  per  square  inch. 
In  the  same  seam  of  coal  the  collier  does  only  4  to  5  yards  length  of 
holing  for  a  day*s  work,  in  place  of  the  90  to  100  yards  done  in  10 
hours  by  the  machine,  the  latter  thus  accomplishing  lully  twenty  times 
the  work  that  the  collier  can  do  by  hand  in  the  same  time. 

A  second  machine  has  just  been  put  to  work  at  the  Oaks  Colliery, 
in  the  same  district,  in  which  an  improvement  has  been  made  by  the 
addition  of  a  steadying  apparatus,  consisting  of  a  tail  piece  which  carries 
a  pair  of  heavy  rollers.  These  rollers  rest  upon  the  tram  rails  and  keep 
the  machine  steady  under  the  vibration  caused  by  the  blows  of  the  pick 
when  striking  laterally  in  holing.  This  tail  piece  follows  with  the 
machine  when  moving  in  a  straight  line ;  and  it  has  the  effect  of  length- 
ening the  wheel  base  of  the  machine,  and  considerably  reduces  the 
lateral  vibration  on  the  road  caused  by  the  powerful  blow  of  the  pick 
when  holing.  It  is  readily  detached  when  required  to  go  round  the 
short  bends  of  the  mine ;  and  also  when  dri^dng  headings  it  is  not  re- 
quired, as  the  pick  is  then  working  vertically.  The  machine  at  the 
Oaks  Colliery  holes  at  the  rate  of  14  to  15  yards  length  per  hour,  to  a 
depth  of  3 J  feet,  the  number  of  strokes  averaging  from  60  to  70  per 
minute,  and  the  pressure  of  air  being  35  to  37  lbs.  per  square  inch. 
The  road  in  titis  case  is  a  railroad  thoroughly  well  laid. 

These  machines  are  also  well  adapted  to  work  in  the  ironstone  shales 
and  to  quarry  Bath  stone ;  indeed,  the  pick  would  work  in  anything 
softer  than  its  own  point. 

The  use  of  compressed  air  for  working  underground  machinery  is 
not  new,  though  it  is  only  recently  and  since  the  introduction  of  coal- 
cutting  machinery  that  it  is  being  more  extensively  employed.  The 
first  practical  employment  of  it  in  this  country  was  at  the  Oovan 
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Colliery,  near  Glasgow,  in  1849.  The  macWneiy  was  erected  by 
Messrs.  Bandolph  Elder  &  Co.,  and  a  description  of  it  was  read  b^ore 
this  Institution  at  the  Glasgow  Meeting,  in  1856.  At  the  Haigh 
Colliery,  near  Wigan,  two  air-compressing  engines  were  also  employed, 
the  air  being  compressed  to  120  lbs.  per  square  inch,  and  carried  down 
a  shaft  234  yards  deep,  and  to  a  disttuice  of  500  yards  from  the  bottom 
of  the  shaft.  The  engines  worked  by  the  compressed  air  at  this 
colliery,  and  at  the  Govan  CoUiery  were  employed  for  winding 
underground. 

A  peculiarity  attendant  upon  compressing  the  air  is  the  heat 
developed  during  compression,  which  increases  rapidly  with  the 
pressure.  Thus  air,  which  at  the  atmospheric  pressure  of  15  lbs.  is  at 
32°  Fahr.,  would  be  raised  to  110®  by  being  compressed  to  30  lbs.  per 
square  inch ;  and  at  120  lbs.  per  square  indi,  the  effective  pressure  in 
the  Haigh  engines,  the  theoretical  temperature  would  be  about  450^. 
A  special  provision  to  meet  this  circumstance  is  mentioned  hereafter. 
An  inconvenience  in  working  these  compressed-air  engines  was  the 
liability  of  the  air  passages  and  exhaust  pipes  to  become  cloggpd  with 
ice,  in  consequence  of  the  water  suspended  as  moisture  in  the  air  being 
frozen  by  the  cold  produced  in  the  sudden  expansion  of  the  exhaust 
air.  This  is  avoided  in  the  coal-cutting  machines,  by  making  the  slide 
valve  with  suf&cient  inside  lap  to  cause  the  exhaust  air  to  escape 
slowly  at  each  stroke,  thereby  preventing  its  sudden  expansion  ;  and 
this  arrangement,  combined  with  the  concussion  caused  oy  the  stroke 
of  the  pick,  prevents  the  exhaust  passages  becoming  clogged  with  ice. 
In  an  air  engine  at  Dowlais,  when  the  air  was  escaping  under  a 
pressure  of  15  lbs.,  the  temperature  of  the  exhaust  air  was  29^  Fahr. ; 
and  the  greater  the  pressure,  the  greater  will  be  the  cold  produced  in 
expansion. 

There  is  a  loss  of  power  in  air-compressing  engines,  arising  from 
leakage  and  friction  in  the  air  pipes,  and  the  mechanical  power  lost  in 
the  form  of  heat  when  the  air  is  compressed.  The  loss  from  leakage 
and  friction  is  very  small,  and  if  the  joints  are  good,  that  from  leakage 
will  be  inappreciable ;  but  the  loss  from  the  escape  of  heat  is  great. 
The  cylinder  in  which  the  air  is  compressed  gets  so  hot,  that  it  is 
necessary  to  keep  it  surrounded  with  water,  the  temperature  increasiog 
with  the  pressure  to  which  the  air  is  compressed ;  and,  on  the  other 
hand,  when  the  compressed  air  has  done  its  work,  and  is  allowed  to 
escape,  a  degree  of  cold  is  produced  which  freezes  any  moisture  that 
there  may  be  in  the  exhaust  passages.  By  the  compression  of  the  air 
its  capacity  for  heat  becomes  diminished ;  consequently,  a  portion  of 
the  latent  heat  already  contained  in  it  at  its  natural  pressure  is 
developed  in  the  form  of  sensible  heat,  and  this  is  absorbed  by  the 
cylinder  and  the  surrounding  water.  The  air  itself  does  not  get 
sensibly  hotter,  since  only  its  capacity  for  heat  is  changed  b;^  the 
compression,  while  the  excess  of  heat  developed  by  its  compression  is 
rapidly  absorbed  by  the  surrounding  metallic  sur&ces,  which  conduct 
it  away.  When  this  air  has  done  its  work,  and  expands  again  to  its 
original  pressure,  its  ori^nal  capacity  for  heat  returns;  and  the 
quantity  of  heat  then  contained  in  it  not  being  sufficient  for  maintaining 
tne  same  temperature  in  its  expanded  form,  it  consequently  draws 
heat  from  the  surrounding  bodies,  thus  producing  cold.     The  amount 
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of  heat  thus  absorbed  in  the  act  of  expansion  is  the  exact  equivalent  of 
that  which  is  developed  during  compression ;  but  the  heat  developed 
in  compression  being  lost  by  conduction,  the  amount  of  power  equivalent 
to  it  is  also  lost. 

The  air-compressing  engine,  for  working  four  to  six  coal-cutting 
machines,  consists  of  two  cylinders,  one  the  steam  cylinder  and  the 
other  the  air  cylinder,  fixed  horizontally  on  the  same  bedplate,  the 
piston  rod  of  the  steam  cylinder  being  directly  attached  to  the  piston 
rod  of  the  air  cylinder.  The  steam  cylinder  is  16i  inches  diameter  and 
3i  feet  stroke.  The  air  cylinder  is  surrounded  by  water,  to  keep  it 
cool.  The  compressed  air  passes  through  delivery  valves  into  the  pipe 
leading  to  the  mine.  The  inlet  valves  are  fixed  on  the  side  of  the  air 
cylinder,  and  are  similar  to  the  delivery  valves.  The  slide  valve  of  the 
steam  cylinder  is  worked  by  a  tappet,  as  there  is  no  crank  or  flywheel 
to  the  engine.  The  speed  of  the  engine  is  regulated  according  to  the 
number  of  the  coal-cutting  machines  at  work.  When  all  six  machines 
are  at  work,  the  speed  of  the  piston  is  from  250  to  300  feet  per  minute. 

The  effect  produced  upon  the  ventilation  and  temperature  of  the 
mine  by  the  supply  of  air  from  the  discharge  of  toe  coal-cutting 
machine  may  now  be  considered.  When  the  machine  is  working  at 
60  blows  of  the  pick  per  minute,  it  will  discharge  24  cubic  feet  of  air 
per  minute  at  a  pressure  of  45  lbs.  per  square  inch,  which  by  expansion 
becomes  72  cubic  feet  of  air  at  the  atmospheric  pressure,  and  at  a 
temperature  below  freezing  point.  Taking  the  quantity  of  air  passing 
along  each  face  of  work  in  the  mine  at  an  average  of  6000  cubic 
feet  per  minute,  at  a  velocity  of  4  feet  per  second,  the  quantity  of  air 
discharged  by  each  machine  would  be  only  li  per  cent,  of  the  whole 
amount.  Supposing  the  temperature  in  the  mine,  as  at  Monkwear- 
month,  to  be  about  80®  Fahr.,  it  would  be  reduced  only  1®  when 
thoroughly  mixed,  but  it  would  be  considerably  cooler  round  the  point 
of  issue.  The  ordinary  ventilating  current  has  frequently  had  to  travel 
considerable  distances,  and  has  acquired  a  great  deal  of  impurity  and  a 
high  temperature  before  it  reaches  some  of  the  faces  of  work.  But 
supposing  three  or  four  machines  to  be  employed  along  each  face,  the 
current,  instead  of^  becoming  impure,  would  retain  its  purity  and 
become  cooler. 

A  collier  when  at  work  breathes  heavily,  and  inhales  about  28  cubic 
feet  of  air  per  hour,  and  exhales  about  1  cubic  foot  of  carbonic  acid  in 
the  same  time.  One  coal-cutting  machine  may  be  said  to  save  the 
work  of  twenty  colliers,  who  would  inhale  600  cubic  feet  of  air  per 
hour ;  while  the  machine  supplies  4320  cubic  feet  per  hour  of  cold  and 
pure  air,  at  the  place  where  it  is  most  required. 

The  firedamp  in  a  mine  having  only  half  the  specific  gravity  of  air, 
is  very  apt  to  float  above  the  passing  current  of  air,  instead  of  mixing 
with  it,  especially  where  there  is  any  unevenness  in  the  roof,  forming 
cavities  in  which  the  firedamp  can  lie  stagnant.  The  violent  agitation, 
however,  produced  by  the  discharge  of  air  Arom  the  coal-cutting 
machine  will  aid  materially  in  the  intermixture  of  the  ^as  with  the 
current  of  air,  and  the  discharge  of  air  from  the  machme  may  be 
directed  to  any  particular  point,  as  desired. 

The  advantages  of  cutting  coal  by  this  machine  may  be  summed  up 
as  follows ; — 
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let.  The  saving  of  a  lar^e  per-centage  of  small  coal  in  the  pFocesa 
of  holing,  and  a  corresponding  increase  in  the  proportion  of  lai^e  ooal 
obtained. 

2nd.    The  economy  in  the  cost  of  getting  the  coal. 

drd.  The  improvement  in  the  ventilation  and  temperature  at  the 
working  points. 

4th.  The  facility  with  which  headings  may  be  driven  and  ventilated, 
the  machine  itself  supplying  air  sufficient  for  several  men,  and  at  a  low 
temperature.  The  machines  being  well  adapted  for  driving  headings, 
collieries  may  be  opened  and  won  to  their  outside  boundaries  in  a 
much  shorter  time. 

5th.  The  saving  of  life  and  limb  to  the  collier,  by  removing  him 
from  the  most  perilous  ""portion  of  his  occupation,  that  of  holmg  or 
uadercutting  the  seam  of  coal. 

6th.  The  power  of  carrying  the  working  into  the  deeper  seams  of 
coal,  which  lie  afc  so  high  a  temperature  as  to  present  serious  difficulty 
in  the  way  of  performing  the  severe  labour  of  cutting  the  coal  by  hand 
work. 


Mr.  F.  Levick  exhibited  a  model  of  the  coal-cutting  machinei 
illustrating  the  action  of  the  pick  in  cutting  the  coal  at  any  indination, 
by  means  of  the  revolving  axie  carrying  the  tool. 

The  Chairman  remarked  that  the  application  of  machinery  to  coal 
cutting  was  a  subject  of  great  importance,  and  there  could  be  no  doubt 
that  ultimately  coal-cutting  machines  would  greatly  assist  manual 
labour,  by  performing  the  most  difficidt  and  dangerous  work  of  under- 
cutting the  coal.  In  the  machine  described  in  [the  paner  just  read, 
the  principal  feature  appeared  to  be  i^e  arrangement  oy  which  the 
tool  was  turned  round  to  work  at  anv  inclination,  thus  affording  the 
means  of  cutting  the  coal  at  any  angle.  The  machine  was  otherwiw 
similar  to  that  of  Messrs.  Donisthorpe  Firth  and  Bidley,  which  was  now 
working  at  the  West  Ardsley  Colliery,  near  Leeds,  and  he  believed 
that  was  the  first  instance  in  which  machinery  had  been  successfully 
brought  into  practical  operation  for  coal  cutting,  by  the  use  of  com- 
pressed air  actuating  a  pick.  The  machine  was  capable  of  being 
worked  in  any  part  of  the  mine  by  compressed  air  supplied  to  it  from 
an  engine  at  the  surface. 

Mr.  W.  Mathews  had  not  had  an  opportunity  of  seeing  coal  cutting 
performed  by  machinery,  but  was  satisfied  that  if  the  application  of 
machinery  to  that  purpose  could  be  practically  accomplished,  it  would 
prove  a  most  important  benefit  in  coal  mining.  The  recent  struggle 
with  the  colliers  in  South  Staffordshire  was  a  sufficient  proof  of  the 
necessity  of  adopting  machines  for  cutting  coal  in  place  of  manual 
labour. 

Mr.  F.  Levick,  in  answer  to  questions,  explained  that  the  machine 
excavated  only  2  or  8  inches  thickness  of  ecu  in  undercutting  the  coal 
to  a  distance  of  3  feet  in ;  and  the  coal  so  undercut  coula  then  be 
benched  down  for  a  height  of  2|  feet,  if  deured ;  after  which  the 
machine  could  go  under,  and  proceed  with  the  holing  3  feet  further  in, 
and  so  on  to  any  extent  of  undergoing  that  might  be  desired,  since  the 
machine  was  made  low  enough  to  enter  into  any  apace  2^  feet  hif*~ 
and  could  thus  go  xmder  the  coal  wherever  a  coiner  could  work  in  1 
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ordinary  system  of  holing.  The  great  advantage,  however,  of  the 
machine  over  the  collier  was  that  while  the  whole  thickness  of  2\  feet 
was  converted  into  slack  by  the  collier,  in  order  to  cut  an  excavation 
large  enough  to  admit  him  to  go  under,  the  machine  converted  only 
2  or  3  inches  thickness  into  slack,  and  the  remainder  of  the  2|  feet 
thickness  was  obtained  in  the  form  of  good  serviceable  coal.  The 
machine  shown  in  the  drawings  was  low  enough  to  work  in  a  height  of 
only  2i  feet ;  but  it  could  be  made  considerably  lower  by  cUminishing 
the  size  of  the  carrying  wheels,  and  otherwise  modifying  the  construc- 
tion. In  undercutting  the  coal,  the  axle  of  the  pick  was  turned  so  as 
to  bring  the  pick  into  its  lowest  position,  enabling  the  pick  to  excavate 
the  coed  as  low  down  as  on  a  level  with  the  rails. 


The  following  paper  was  next  read,  "  On  puddling  iron  hy  machinery,*' 
by  Mr.  Henby  Bennett,  of  Wombridge  Iron  W  orks. 

In  the  manufacture  of  wrought  iron  from  the  crude  pig  iron,  the 
purifying  of  the  metal  by  the  process  of  puddling  involves  very  heavy 
and  long  continuous  hand  labour ;  since  the  metal,  after  being  melted 
in  the  puddling  furnace,  has  to  be  continuously  stirred  for  a  considerable 
time  whilst  boiling,  in  order  to  expose  it  thoroughly  to  the  action  of 
the  current  of  air  passing  through  the  furnace,  so  as  to  eifect  the 
chemical  changes  required  for  the  separation  and  removal  of  the 
impurities  originally  combined  with  the  iron.  The  metal  has  then 
to  be  balled  up  into  separate  masses  of  about  i-cwt.  each  for  the 
shingling  hammer ;  and  tne  whole  process  extends  over  about  an  hour, 
from  the  time  of  melting  the  pig  iron  for  each  heat,  of  which  six  are 
worked  in  the  day. 

The  application  of  machinery  to  puddling  has  long  been  felt  to  be 
very  desirable,  on  account  of  the  laborious  nature  of  the  process, 
owing  to  the  continuous  heavy  work  required,  and  the  great  heat  to 
which  the  men  are  exposed ;  and  the  simple  mechanical  character  of 
the  greater  portion  of  the  process,  which  consists  in  merely  a  continuous 
uniform  stirring  of  the  material,  renders  it  very  suitable  in  that  respect 
for  the  application  of  machinery.  But  the  high  temperature  of  the 
furnace,  and  the  necessity  for  not  interfering  with  the  current  of  air 
passing  through  it,  which  has  to  be  regulated  and  changed  as  the 
process  advances,  cause  great  practical  difficulties  in  successfully 
carrying  out  the  application  of  machinery  in  place  of  hand  labour. 

Many  attempts  have  been  made  to  accomplish  puddling  by  machinery. 
A  rotary  furnace  has  been  tried,  having  the  portion  containing  the 
melted  iron  made  to  revolve  by  machineir  horizontally  upon  a  vertical 
axis,  with  a  scraper  placed  across  it  for  stirring  the  metal  as  it  revolved, 
the  object  being  to  eifect  the  entire  operation  by  machinery  ;  but  the 
practical  difficulties  in  keeping  such  a  machine  at  work,  and  obtaining 
the  proper  result  in  the  process,  were  found  too  great  to  be  surmounted. 
Various  attempts  have  also  been  made  to  produce  an  action  similar  to 
that  of  the  hand  puddling  process,  by  means  of  machinery  more  or  less 
complicated.  But  it  is  important  that  any  apparatus  for  the  purpose 
should  be  simple  in  construction,  and  not  liable  to  get  out  of  order 
under  the  rough  usage  of  the  men  by  whom  it  has  to  be  worked. 
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The  object  of  the  writer  has  been  to  employ  macbinery  aimplj  to  aid 
the  poddler  bj  relieving  him  of  the  most  laborious  part  of  tbe  work, 
namely,  the  stirring  or  working  of  the  metal  in  the  puddling  furnace. 
At  the  same  time  the  objects  aimed  at  have  been,  by  a  more  rapid  and 
uninterrupted  process  of  stirring  the  metal,  to  shorten  the  time  of  the 
puddling,  thereby  economising  fuel;  to  improve  the  quality  of  the 
uron,  by  rendering  the  process  more  uniform  and  perfect  than  with 
hand  labour ;  and  to  increase  the  yield  of  the  furnace,  by  working 
larger  charges  than  could  be  both  puddled  and  balled  up  at  one  heat 
by  hand  labour  alone. 

The  ordinary  puddling  tool  or  "  rabble ''  is  worked  backwards  and 
forwards  in  the  puddling  furnace  by  a  vertical  arm  outside  the  furnace, 
to  which  it  is  connected  by  a  notcb  in  the  handle  of  the  rabble,  dropped 
loosely  upon  a  pin  at  the  bottom  of  the  working  arm.  This  arm  is 
cottered  at  top  into  a  horizontal  square  bar  overhead,  sliding  longi- 
tudinally through  two  guide  sockets,  and  worked  by  connecting  rods 
from  a  long  Y  iron  bar,  extending  horizontally  across  a  whole  row  of 
puddling  furnaces,  the  T  bar  being  carried  by  antifriction  rollers.  A 
iongitu(Snal  reciprocating  ^notion  is  given  to  the  bar  by  a  crank  at  one 
end  driven  by  engine  power.  The  guide  frame  or  sector  carrying  the 
guide  sockets  of  the  sliding  bar  is  centred  on  a  vertical  pin  immediately 
over  the  door  of  the  puddling  furnace,  and  the  outer  end  is  moved 
transversely  from  side  to  side  with  a  slow  reciprocating  traverse 
along  a  guiding  quadrant,  by  means  of  a  connecting  rod  from  a  crank, 
which  is  driven  through  a  worm  wheel  and  a  screw  shaft,  extending 
over  the  furnaces  alongside  the  reciprocating  T  bar.  This  bar  works 
at  a  speed  of  about  fifty  strokes  per  minute,  and  has  a  length  of  stroke 
of  2  ft.  10  in.,  carrying  the  rabble  with  the  same  length  of  stroke 
across  tbe  floor  of  the  furnace.  The  transverse  motion  given  by  the 
crank,  which  makes  one  revolution  for  every  seventy  stakes  of  the 
rabble,  causes  the  direction  of  each  stroke  to  change  gradually  between 
the  two  extremes  of  the  guiding  quadrant ;  so  that  the  end  of  the  tool, 
instead  of  moving  backwards  and  forwards  always  in  the  same  line,  is 
worked  successively  over  every  portion  of  the  floor  of  the  furnace, 
within  certain  limits,  in  lines  radiating  from  the  working  hole  in  the 
door  of  the  furnace,  corresponding  exactly  to  the  action  in  hand 
puddling.  In  the  double  furnace,  with  a  door  on  each  side,  two 
traversing  cranks  are  set  at  right  angles  to  each  other,  so  that  the  two 
rabbles  are  always  working  in  different  parts  of  the  furnace.  The 
whole  of  the  machinery  is  kept  clear  above  the  furnace,  outside,  and 
completely  protected  from  the  heat,  and  quite  out  of  the  way  of  tbe 
men ;  nothing  being  exposed  to  the  heat  except  the  rabble  or  puddling 
tool,  the  same  as  in  hand  puddling.  " 

The  double  furnace  is  exactly  the  same  in  construction  .in  all  respects 
as  the  ordinary  single  puddling  furnaces,  except  that  it  is  made  with  a 
working  door  at  each  side  and  is  one  foot  wider  inside. 

When  the  charge  of  pig  iron  is  melted  and  ready  for  the  commence- 
ment of  the  process  of  puddling,  the  apparatus  is  put  into  action  by 
simply  dropping  the  notch  in  the  handle  of  the  rabble,  on  to  the  pin  in 
the  working  arm,  which  is  kept  continuously  in  motion  by  the  horizon- 
tal reciprocating  T  bar  working  overhead.  The  puddler  changes  his 
tool  from  time  to  time,  as  it  becomes  heated,  by  simply  lifting  the 
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notch  in  the  handle  off  the  pin  in  the  working  arm,  and  replacing  the 
tool  with  a  fresh  one,  wifctout  stopping  the  machine ;  ana  when  the 
iron  begins  to  thicken,  h^  takes  the  opportunity  of  each  change  of  tool 
to  make  a  few  strokes  hj  hand,  in  order  to  collect  the  metal  from  the 
extreme  sides  of  the  fufnace  into  Ihe  centre,  which  is  found  tj  ensure  the 
whole  charge  being  ufhiformly  worked.  The  usual  time  of  working  with 
the  machine  is  about  25  minutes  with  ordinary  forge  pig  iron,  the  tool 
being  changed  five  or  six  times  ;  but  with  grey  iron  the  time  of  work- 
ing is  much  prolonged.  In  the  latter  case  the  machine  is  especially 
serviceable,  since  the  iron  keeps  in  a  fluid  state  much  longer,  and  re- 
quires conseouently  so  much  more  working ;  which  causes  the  labour 
to  be  so  mucQ  more  severe  in  the  case  of  hand  puddling,  that  there  is 
great  difficulty  in  getting  the  men  to  work  any  iron  that  is  yevj  grey. 
With  the  machine,  however,  this  causes  no  increase  of  labour  to  the 
men,  and  only  increases  the  time  of  the  process. 

When  the  iron  begins  to  thicken,  or,  as  it  is  termed,  is  "  coming  to 
nature,"  the  machinery  is  disconnected  without  stopping  it,  by  simply 
knocking  out  the  cotter  that  fixes  the  upper  end  of  the  vertical  work- 
ing arm  ;  the  arm  then  drops  out,  leaving  the  furnace  door  entirely  clear 
for  the  puddler  to  ball  up  the  iron,  which  is  done  exactly  in  the  same 
manner  as  in  ordinary  puddling  furnaces,  without  the  man  being  in  any 
way  inconvenienced  by  the  machinery  continuing  at  work  overhead. 

The  general  objects  aimed  at  in  this  puddling  machine  have  been 
simplicity  of  construction  and  action,  and  small  cost  both  in  construc- 
tion and  repair.  The  machine  has  nothing  in  it  liable  to  get  out  of 
order,  and  posnesses  great  durability  in  the  working  parts.  Also,  the 
object  has  been  to  improve  the  quality  of  the  iron  produced,  by  its 
being  more  thoroughly  and  uniformly  worked  than  is  done  by  hand 
labour.  When  the  metal  is  in  the  boiling  state,  it  is  known  that  the 
more  work  is  put  into  it  the  better  is  the  quality  of  the  iron  produced ; 
and  this  work  is  necessarily  better  done  by  the  machine  than  it  can  be 
by  hand,  since  the  speed  of  working  with  the  machine  is  one  half 
greater,  and  the  workiug  is  kept  up  uniuterruptedly,  without  any  in- 
tervals for  rest  such  as  in  hand  labour,  during  which  the  metal  would 
remain  stationary  in  the  furnace. 

The  machine  is  applied  to  ordinary  single  puddling  furnaces  with- 
out any  alteration  being  required  in  the  furnace,  the  frame  of  the 
apparatus  being  merely  attached  to  the  top  of  the  furnace.  The 
double  furnace  is  preferable,  however,  as  it  eifects  a  great 
ecohomy  in  the  consumption  of  fuel,  as  compared  with  a  smgle 
furnace,  and  puddles  double  the  quantity  of  iron  in  the  same  time. 
With  the  single  furnaces  at  the  writer's  works,  and  charges  of  5  cwts., 
the  consumption  of  coal  is  28  cwts.  per  ton  of  puddled  bar  made ;  but 
with  the  double  furnace  and  charge:!  of  10  cwt:*.,  the  consumption  of 
coal  is  only  17  cwts.  per  ton  of  puddled  bar,  being  a  reduction  of  39 
per  cent.  The  number  of  heats  or  charges  worked  in  the  single  fur- 
nace is  six  heats  of  5  cwts.  each,  and  in  the  double  furnace  five  heats  of 
10  cwts.  each,  per  turn  of  from  nine  to  ten  hours.  In  working  the 
double  furnace  it  is  found  best  to  have  one  puddler  only  and  two  under- 
hands,  to  avoid  the  division  of  responsibility  that  would  arise  in  the 
case  of  two  puddlers  working  the  same  charge  of  iron. 

The  yield  of  iron  in  working  5  cwts.  charges  in  the  single  furnaces  is 
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12  cwts.  2  qn.  81  lbs.  per  ton  of  pig,  or  93)  per  cent. ;  and  witb  the 
double  furnace  working  10  cwts.  charges,  the  yield  is  18  cwts.  2  qn. 
9  lbs.  per  ton  of  pig,  or  93  per  cent. 

Mr.  v.  Fleher,  manager  of  Mr.  Bennett's  works,  said,  in  answer  to 
inquiries,  that  the  puddling  machines  had  now  been  at  work  con- 
stantly during  the  day  for  the  last  six  months  at  the  Wombridge  Iron 
Works,  and  continued  to  work  as  well  now  as  they  did  when  they  were 
first  started  ;  and  there  had  been  no  occasion  to  repair  any  of  the  work- 
ing parts  since  then,  as  the  machines  had  been  found  very  simple  and 
strong.  A  man  went  round  twice  a  day,  and  put  a  little  ofl  on  morn- 
ing and  evening;  and  they  could  be  worked  night  and  day  when 
desired.  At  first  there  had  been  a  little  diiBBculty  in  introducing  the 
machine ;  but  now  the  men  felt  its  advantage,  and  were  anxioua  to  have 
it  employed  on  night  work  also. 

The  six  months*  experience  of  the  working  of  the  machine  had  shown 
that  5  cwts.  of  iron  nad  been  puddled  by  it  in  the  time  that  a  man 
would  take  to  puddle  4  cwts  ;  and  it  was  also  found  that  the  machine 
made  a  great  improvement  in  the  quality  of  the  iron.  This  was  ac- 
counted for  by  the  fact  that,  while  in  hand  puddling  there  was  the 
liability  of  the  underhands  frequently  neglecting  their  work,  the 
machine  went  steadily  on,  working  the  tool  constantly  to  and  fro  in  the 
furnace,  without  any  intermission,  and  kept  the  iron  well  vtirred  during 
the  whole  time  that  the  work  was  required  to  be  put  into  it.  The  con- 
sequence was,  that  very  seldom  was  a  bit  of  raw  iron  seen  firom  the 
puddling  furnaces  worked  by  the  machine ;  and  the  puddled  bars  were 
very  seldom  found  to  break  off  short  in  the  rolling,  unless  the  iron  were 
a  little  too  hot.  In  the  heavy  operation  of  puddline,  it  was  impossible 
for  any  puddler  to  stand  up  to  his  work  as  the  machine  did,  since  the 
machine  never  tired,  but  kept  on  steadily  at  the  work  without  rest, 
and  at  a  quicker  rate  of  working  than  in  hand  puddling.  By  ustog 
the  machine  to  do  the  heavy  part  of  the  work,  it  was  only  required  for 
the  puddler  occasionally  to  disengage  the  tool  and  draw  the  iron  from 
the  sides  of  the  furnace  into  the  centre,  leaving  the  machine  during  the 
rest  of  the  time  to  perform  its  work  alone.  When  the  iron  was  ready 
for  balling  up,  the  puddler  came  fresh  to  the  work ;  and  from  the  men 
being;  relieved  of  the  severest  part  of  the  labour,  the  furnaces  worked 
by  the  machine  turned  out  about  5  cwts.  at  each  heat,  and  six  heats 
during  the  day,  with  the  same  quantity  of  fuel  as  was  used  for  the  ordi- 
nary heats  of  only  4  cwts.  in  hand  puddling,  with  six  heats  per  day. 
The  average  result  of  the  day's  work  with  the  machine  was  about 
28i  cwts.  of  puddled  iron  from  30  cwts.  of  pig  iron,  as  compared  with 
about  22i  cwts.  of  puddled  iron  from  24  cwts.  of  pig  iron,  by  band 
puddling.  The  improvements  efiected  by  the  machine  were,  therefore, 
that  it  produced  a  better  quality  of  iron,  with  a  decreased  consumption 
of  fuel,  and  turned  out  more  iron  in  the  same  time.  The  machine  did 
not  interfere  with  the  wages  of  the  underhands,  as  they  had  to  be  em- 
ployed the  same  as  without  the  machine ;  whilst  the  puddler^s  wages 
were  increased  by  his  being  enabled  to  turn  out  more  iron  in  the 
same  time. 
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THE  LONDON  INSTITUTION  OP  FOEEMEN  ENGINEERS. 

September  2nd,  1865. 

Mb,  JOSEPH  NEWTON,  Presidbht,  w  the  Chaib. 

The  paper  read  was,  ^*0n  ^as  Ughting  in  rMvoat/  and  other  earriaffe$** 
by  Mr.  William  Dalziel. 

The  reader  commenced  by  stating  that  the  subject  of  artificial  illumi» 
nation  is  a  question  that  has  engaged  attention  from  the  very*  earliest 
periods,  and  the  advantao^es  accruing  to  mankind  from  having  the  means 
of  obtaining  a  good  light  are  too  well  known  to  need  any  comment 
from  me.  We  are  now,  said  the  writer,  able  to  travel  firom  one  point 
to  another  with  great  facility,  and  to  reach  G-lasgow  from  London  in 
13  hours ;  but  in  a  journey  of  that  duration  we  have  to  submit  to 
many  inconveniences,  and  not  the  least  is  that  of  a  bad  light,  supplied  to 
us  from  dirty  oil  lamps.  To  remedy  this  state  of  things  several  gen* 
tiemen  have  turned  their  attention  to  the  lighting  of  railway  and  other 
carriages  with  gas,  but  the  great  difficulty  has  hitherto  been  the  want 
of  space  for  carrying  a  sufficient  quantity  of  gas  for  long  journeys. 

The  most  successful  of  those  who  have  attempted  the  lighting  of 
carriages  with  sas,  has  been,  I  believe,  Mr.  Newall,  of  Lancashire. 
That  gentleman  has  at  the  present  time  in  operation  on  several  rail- 
ways (for  short  journeys  only),  an  apparatus  consisting,  in  the  first 
place,  of  an  india-rubber  bag,  of  much  the  same  appearance  as  an 
accordian  bellows,  which,  when  inflated  with  gas,  opens  out  to  its  full 
extent,  and  then,  as  the  gas  is  burnt,  closes  gradually  by  its  own 
weight,  until  all  the  gas  is  consumed.  This  bag  can  be  placed  on  any 
part  of  the  train  or  carriage,  or  in  a  compartment  of  a  brake  van, 
the  latter  plan  being  generally  adopted  by  the  various  railway  com- 
panies who  have  used  this  plan  of  illumination. 

When  the  bags  are  placed  in  a  brake  van,  the  service^pipes  are  run 
along  the  roof  of  each  carriage,  the  one  carriage  being  connected  td 
the  other  by  means  of  india-rubber  tubing  and  union-joints,  so  that 
the  carriages  can  be  connected  and  disconnected  at  pleasure.  Attached 
to  the  service  pipes  ara  bracket  burners,  let  into  the  carriage  tops  for 
the  purpose  or  illuminating  the  interior.  When  all  the  fitting  are 
complete  in  the  various  carriages,  the  bags  are  infiated  with  gas  in  tho 
following  manner : — 

There  is  placed,  in  any  convenient  spot,  a  large  receiver,  which  is 
supplied  with  water  from  a  height  (say  80  ft.)  by  means  of  a  pipe 
and  stop-valve.  Another  pipe  and  stop-valve  are  connected  to  the 
receiver,  for  the  purpose  of  supplying  it  with  gas.  There  are  also  two 
outlet-pipen,  fitted  with  stop-valves,  one  for  water  and  the  other  for 
288.  The  outlet-pipe  for  the  gas  being  carried  to  the  place  required 
For  charging  the  india-rubber  bags,  a  hose  pipe  is  made  to  connect  the 
bags  with  the  pipes  from  the  receiver.  Before  filling  the  bags  with 
gas,  it  is  necessary  to  expel  all  the  air  irom  the  receiver,  so  as  to 
prevent  a  possibili^  of  an  explosion.  To  efiect  this  thoroughly,  the 
valves  of  the  outlet  gas  and  inlet  water  are  opened  until  the  receiver 
ia  filled ;  then  both  are  closed,  and  outlet  water  and  inlet  gas  are 
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opened,  the  vacuum  formed  by  the  receding  water  being  filled  by  the 
gas  from  the  inlet  gas  pipe.  When  the  water  is  all  withdrawn  from 
the  receiver  both  valves  must  be  closed,  and  the  connection  made  with 
the  gns  bags,  the  water-supply  and  gas-discharge  valves  being  also 
opened.  The  water  will  then  rush  in,  forcing  the  gas  into  the  bags. 
"When  the  bags  are  filled,  care  must  be  taken  to  turn  off  the  valves 
immediately,  or  the  burstiug  of  the  bags  from  the  pressure  given  by 
the  column  of  water  will  follow,  the  bags  not  being  made  to  stand 
much  pressure  beyond  that  required  for  burning.  The  bags  being 
now  filled,  all  is  ready  for  lighting. 

By  this  plan,  for  every  cubic  foot  of  gas  required,  one  cubic  foot  of 
room  is  needed,  the  column  of  water  being  merely  used  to  facilitate 
the  charging  of  the  bags  with  gas.  If  we  suppose  a  train  of  20  car- 
riages  to  be  going  from  London  to  Glasgow,  it  would  require  at 
least  60  lights,  each  light  burning  3  feet  per  hour.  To  supply  this 
quantity  of  gas,  the  sole  use  of  2|  vans,  measuring  20  feet  long  by 
7  feet  wide  and  6  feet  high,  or  a  space  equal  to  2340  cubic  feet — or,  in 
fact,  one-eighth  of  the  whole  train — ^would  be  required  to  store  the 
gas.  Another  weak  point  is  the  liabilitv  of  the  bags  to  become  injured 
at  the  corners,  such  injury  being  caused,  by  abrasion  and  the  wear  and 
tear  of  alternate  motion.  There  is  also  another  objection,  which  con- 
sists in  the  use  of  water  in  charging.  In  using  water  at  a  pressure 
for  forcing  gas,  a  large  quantity  of  the  illuminating  qualities  of  the 
gas  are  absorbed,  and  the  light  is  rendered  very  poor.  A  yet 
further  objection  should  not  be  overlooked,  viz.,  that  when  the 
bags  are  charged  with  gas,  if  they  were  allowed  so  to  remain  for  a 
number  of  days,  they  would  in  all  probability  become  very  dangerous 
machines,  from  the  fact  that  air  would  penetrate  through  them,  and 
take  the  place  of  an  equal  quantity  of  gas,  leaving  the  contents  a 
highly  explosive  compound. 

There  have  been  several  other  plans  suggested  for  the  lighting  of 
railway  carriages  with  gas,  but  not  having  been  abje  to  find  out  where 
they  have  been  at  work,  I  am  unable  to  speak  with  certainty  of  their 
merits^or  demerits.  Some  are  much  the  same  as  the  gas  bags,  and 
some  are  intended  to  work  high-pressure  gas.  ^  have  copies  of  the 
specifications  of  two  patents,  with  drawings,  &c.,  which  may  be 
examined  by  yourselves. 

It  appears  to  me  that  gas  bags  are  the  best  means  of  railway  car- 
riage lighting  hitherto  in  the  field,  but  that  there  are  too  many  strong 
objections  to  their  use  for  them  ever  to  become  extensively  employed, 
W  hat  is  really  wanted  is  a  vessel  that  will  carry  a  large  quantity  of 
gas  in  a  small  space,  and  give  it  out  for  consumption  with  uniformity. 

I  have  no  doubt  you  have  all  he/ird  of  the  High-Pressure  Portable 
Qas  Company,  which  was  started  in  London  many  years  ago,  but  when 
I  tell  you  that  there  was  no  difficulty  in  obtaining  at  that  .time  high- 
pressure  gas,  but  that  their  difiiculty  consisted  in  giving  an  uniform 
light,  you  will  understand  why  the  Company  failed.  Their  mode  of 
giving  light  was  by  means  of  a  peculiarly-constructed  cock,  which 
required  constant  attention  and  care  to  keep  a  regular  flame.  Now 
anything  that  wants  much  attention  will  not  do  for  a  railway  company ; 
therefore  it  was  necessary  to  construct  something  which  should  be  at 
once  self-acting  and  efiective,  and  which  would  give  an  uniform  light 
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from  a  high-pressure  holder,  no  matter  what  the  pressure  within  it 
might  be,  whether  5  lbs.  or  500  lbs.  per  square  inch. 

Seeing  that  the  bags  were  not  the  best  appliances  possible,  I  set  to 
work  to  try  if  I  could  not  devise  something  better,  and  the  results  of 
mj  labours  have  been  that  I  have  now  at  work  on  the  South  Eastern 
!Bailway  a  carriage  fitted  with  apparatus  for  regulating  the  pressure 
of  gas  with  a  high-pressure  chamber  or  holder,  the  cubical  contents  of 
which  is  8i  feet.  This  holder,  when  charged  with  gas  to  a  pressure 
of  135  lbs.  per  square  inch,  supplied  two  No.  3  burners  for  a  period  of 
16  hours,  giving  an  uniform  light  the  whole  of  the  time. 

Let  me  now  describe  the  manner  by  which  this  is  effected.  I  have 
two  wrought  tubes,  7i  inches  bore  by  14  feet  6  inches  long,  with  the 
ends  Wflded  up.  These  are  fixed  on  the  bottom  of  the  carriage,  and 
are  connected  by  means  of  a  small  pipe  to  the  high-pressure  holders. 
There  is  an  inlet  and  an  outlet  pipe.  Connected  to  tne  outlet  pipe  1 
have  a  regulator  fixed.  This  latter  consists  of  a  common  gas  holder, 
working  in  water,  the  water  forming  what  is  known  as  a  hydraulic 
joint.  The  regulating  holder  has  an  inlet  and  an  outlet  pipe,  the 
outlet  pipe  being  carried  to  the  burners  in  th3  carriage,  and  the  outlet 
pipe  of  the  high-pressure  holder  connected  to  the  inlet  pipe  of  the 
regulator.  Fixed  between  the  inlet  of  the  regulator  and  the  outlet  of 
the  high-pressure  holder  is  a  slide  valve,  worked  by  a  lever.  The  port 
of  the  slide  valve  is  of  a  V  shape;  and  the  lever  being  connected  to  the 
regulating  holder  by  means  of  two  rods,  when  the  regulating  holder 
rises  it  depresses  the  valve  and  closes  the  port ;  and,  on  the  contrary, 
when  it  descends,  it  lifts  the  valve  and  opens  the  port. 

When  you  charge  the  high-pressure  holder  with  gas,  the  gas  passes 
through  the  high-pressure  holder  into  the  regulating  holder,  and  aa 
the  regulating  holder  rises  it  gradually  closes  the  port ;  and  when  the 
port  is  closed  you  continue  to  charge  until  you  get  any  desired  pres- 
sure.    When  this  pressure  is  attained,  all  is  ready  for  bghting. 

The  regulator  works  as  follows  : — When  the  gas  is  consumed,  the 
regulating  holder  descends  and  opens  the  port,  and  admits  a  fresh 
Bup])1y  of  gas  from  the  high-pressure  holder,  and  continues  so  to  act 
until  all  the  gas  is  abstracted  from  the  high-pressure  holder,  the  regu- 
lator insuring  an  uniform  light  the  whole  of  the  time. 

The  high-pressure  holder  is  charged  by  means  of  a  force  pump, 
worked  by  a  steam  engine,  pipes  being  laid  from  the  pumps  to  con- 
venient places  for  connecting  the  carriages,  the  connecting  media  being 
lead  pipes  and  "  unions." 

By  my  arrangement  it  is  thus  possible  to  fit  up  a  carriage  with  high- 
pressure  holders  (every  carriage  to  carry  its  own)  to  hold  sufficient 
gas  for  the  supply  of  two  No.  3  burners  for  60  hours ;  or,  with  the 
siHne  space  at  my  disposal  tliat  is  required  for  gas  bags,  I  could  carry 
ten  times  more  than  my  present  system,  and  give  an  uniform  light  the 
whole  of  the  time. 

It  wiU  perhaps  still  be  said.  What  are  the  main  advantages  of 
the  pr(>68ure  plan  over  the  present  system  of  bags?  I  answer 
that: — First, — you  may  carry  the  same  quantity  of  gas  in  one- 
tenth  the  space  required  for  the  bags.  Second, — That  the  appa- 
ratus, being  made  of  iron,  is  not  likely  to  fail,  either  by  giving  a  little 
too  much  pressure  or  by  being  over  worked.     Third,— All  the  holders 
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being  required  to  stand  a  great  pressure,  there  is  no  chance  of  the  air 
getting  in  and  making  the  contents  explosive  bjr  the  operation  of^the 
Uiw  of  diffusion. 


A  discussion  followed  the  paper,  and  this  was  shared  in  bj  Messn. 
Usher,  Sanson,  lyes,  Briggs,  Edmonds,  Lux,  the  President,  and  others, 
Mr.  Dalziel  replying  satisfactorily  to  criticisms  and  objections,  and 
finally  receiying  the  thanks  of  the  meeting. 


SELECTED  PAPERS  BEAD  AT  THE  BEGENT  MEETING  OF 
THE  BRITISH  ASSOCIATIOX  AT  BIRMINGHAM. 

"On  the  hasxtfajctckr  of  cast  steel:  its  prKEnnsss,  Aim  sir- 

PLOTMSirT    Jl8     ▲     SUBSTITUTE     FOtt     WROUGHT     IROIT,"  [  bj     Mr. 

Bessemer. 

The  writer  alluded  to  the  paper  read  by  him  at  the  meeting 
of  this  Association  at  Cheltenham  in  1856,  and  which  created 
a  great  sensation  at  the  time  in  the  iron  and  steel  trade;  he 
illustrated  by  diagrams  some  of  his  early  experiments,  and  pointed 
out  the  most  prominent  of  the  difficulties  he  encountered.  Many 
fbrms  of  ^  converting  vessels "  were  tried  on  the  large  scale  be- 
fore this  desirable  object  was  attained.  In  some  of  them  the  lining  was 
too  easily  broken  down  by  the  violent  motion  of  so  heavy  a  fluid  as 
iron ;  in  some  of  the  forms  tried,  the  angles  allowed  the  metal  to 
solidify  in  them,  and  so  clog  up  the  vessel ;  in  others,  the  mouth  of  the 
vessel  being  too  small,  caused  the  metal  to  be  thrown  out  by  the  force 
of  the  escaping  blast.  It  was  also  found  that  if  the  mouth  was  too  large 
the  heat  escaped  so  as  to  cause  part  of  the  converted  metal  to  solidify 
in  the  vessel ;  the  relative  height  and  diameter  of  the  vessel  was  also 
found  to  produce  important  diflerences  in  the  working  of  the  process ; 
finally,  aiter  many  long  and  expensive  trials,  a  form  of  vessel  was 
adopted,  made  in  two  parts,  to  admit  easily  of  its  being  lined  up  with  a 
pulverized  silicious  stone,  known  as  *'  garrester,**  which  so  resists  the 
action  of  the  heat  and  sla^s  as  to  last  for  fully  one  hundred  consecutive 
charges  of  steel  before  it  is  worn  out.  The  form  of  the  vessel  was  de* 
scribed — ^it  is  mounted  on  trunnions,  sup{>orted  on  stout  pedestals,  so 
that  a  semi-rotary  motion  may  be  communicated  to  it  at  pleasure.  In 
the  fixed  vessel  first  used,  any  giving  way  of  a  few  clajr  tuyeres  would 
stop  the  process,  and  cause  much  inconvenience ;  but  with  the  movable 
vessel  it  is  not  so,  for  at  any  time  during  the  process  the  ves- 
sel may  be  turned  on  its  axis,  and  the  tuyeres  raised  above  the  level  of 
the  metal ;  the  blast  may  then  be  tumea  ofi*,  the  tuyere  box  opened, 
and  the  faulty  tuyere ' stopped  up  or  removed;  after  which  the  process 
may  be  again  resumed.    Vne  movement  of  the  vessel  on  its  axis,  the 
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rise  and  full  of  the  casting  crane,  and  the  other  cranes  employed  for 
removing  ingots  from  ^the  casting  pit,  are  all  effected  bj  a  simple 
hydraulic  apparatus,  eo  that  the  whole  process  is  under  the  perfect  con- 
trol of  a  single  operator,  placed  far  away  from  the  heat  and  showers  of 
splashes  that  accompany  the  process.  Up  to  this  period  the  manufac- 
ture of  cast  steel  by  the  old  as  well  as  tne  new  pracess  is  still  so  far 
imperfect  that  steel  of  the  highest  quality  cannot  be  made  from  inferior 
iron.  In  the  old  Sheffield  process  the  original  quality  of  the  Swedish 
charcoal  iron  employed  governs  the  quality  of  the  cast  steel  made,  conse- 
quently £36  per  ton  is  freely  given  for  the  high-class  Demerara  iron, 
while  other  brands  of  Swedish  charcoal  iron  may  be  bought  for  £15 — in 
either  case,  these  are  expensive  raw  materials  for  the  cast-steelmaker. 
The  paper  next  referred  to  the  important  invention  for  the  town  of 
Sheffielo,  made  in  1839  by  Josiah  Marshall  Heath,  who  patented  that 
which  he  described  as  the  *^  carburet  of  manganese."  Allusion  was 
made  to  the  circumstances  which  followed  the  reading  of  the  author's 
paper  in  1856 ;  to  the  great  expectations  formed  by  scientific  and 
practical  men ;  and  to  the  fact  that  in  less  than  twenty-five  days,  im- 
mediately after  the  reading  of  the  paper,  licences  to  manufacture  mal- 
leable iron,  under  the  patent,  were  purchased  by  ironmasters  t3  the 
amount  of  £25,000.  G-reat  excitement  took  place  in  the  iron  trade, 
and  there  was  a  rush  to  the  Patent-office,  many  persons  coveting  a 
share  in  an  inventiou  which  seemed  to  promise  so  much.  Several 
rough  trials  of  the  Bessemer  process  were  made  privately  by  persons  in 
the  iron  trade,  and  defects  discovered  which  were  supposed  oy  practi- 
cal men  to  be  perfectly  fatal  to  the  invention.  Again  the  press  teemed 
with  accounts  of  the  process,  but  this  time  it  spoke  only  of  its  utter 
impracticability,  and  of  regrets  that  the  high  expectations  originally^ 
formed  of  it  were  so  fallacious.  That  there  were  aefects  in  the  process 
the  author  had  had  irrefragable  proofs ;  he  set  himself  to  work  quietly 
to  remedy  them,  and  at  the  expiration  of  three  years*  incessant  labour 
on  the  part  of  himself,  and  after  an  expenditure  of  more  than  £10,000, 
the  process  was  again  brought  before  the  public.  !Not  the  slightest 
confidence  in  it  was  then  manifested  by  the  trade ;  it  had  been  for 
years  agreed  on  all  sides  that  it  was  a  total  failure,  and  it  was  looked 
upon  simply  as  a  brilliant  meteor  that  had  suddenly  flitted  across  the 
scientific  norizon,  leaving  the  subject  in  more  palpable  darkness  than 
before.  This  entire  want  of  confidence  on  the  part  of  the  trade  was 
most  discoura^ng ;  one  of  two  things  became  imperative — either  the 
invention  must  be  abandoned,  or  the  writer  must  become  a  steel  manu- 
facturer. The  latter  alternative  was  unhesitatingly  accepted*  and 
Messrs.  Bessemer  and  Co.  determined  to  erect  steel  works  at  Sheffield, 
in  the  very  heart  of  that  stronghold  of  steel-making.  At  these  works 
the  process  has  since  been  successfully  carried  on  ;  they  have  become 
a  school  where  doz^is  of  practical  steel-makers  received  their  first  les- 
sons in  the  new  art,  ana  are  the  germ  from  which  the  process  has 
spread  into  every  State  in  Europe,  as  well  as  to  India  and  America. 
By  the  time  the  new  works  at  Sheffield  had  got  into  practical  opera- 
tion the  invention  had  sunk  so  low  in  public  estimation  that  it  was  not 
thought  worth  paying  the  £50  stamp,  due  at  the  expiration  of  three 
years,  on  Mr.  Mushet's  large  batch  of  manganese  patents ;  they  were 
consequently  allowed  to  lapse,  and  became  public  property.    The 
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author  has,  therefore,  used  without  scruple  any  of  these  numerous 
patents  for  manganese,  without  feeling  an  overwhelming  sense  of  obli- 
gation to  the  patentee.  At  the  suggestion  of  the  author,  works  for  the 
production  of  manganese  alloys  were  erected  hj  Mr.  Henderson,  at 
Glasgow,  who  now  makes  a  very  pure  alloy  of  iron  and  manganese. 
containing  from  25  to  30  per  cent,  of  the  latter  metal,  and  possessing 
many  advantages  over  spiegel-eisen,  which  it  will  doubtless  replace. 
Two  bright  rods  of  IJin.  diameter  that  had  been  folded  up 
cold  under  the  hammer  were  exhibited.  This  extremely  tough  metal 
is  made  by  using  Mr.  Houderson's  alloy  in  lieu  of  spiegel-eisen,  which 
is  incapable  of  making  steel  of  such  a  quality.  The  invention  of  a 
Prussian,  named  Freiger,  in  manufacturing  a  new  alloy,  which  had  been 
found  useful  in  making  malleable  iron  by  the  Bessemer  process,  was 
next  referred  to. 

The  paper  went  on  to  state  that  the  Bessemer  cast  steel  made 
for  ships'  plates  b^  the  several  eminent  firms  now  engnged  in 
that  manufacture,  is  of  an  extremely  tough  and  ductile  quality, 
while  it  possesses  a  degree  of  strength  about  double  that  of  the  inferior 
kind  of  iron  plates  usually  employed  in  shipbuilding.  Hence  it  is 
found  that  a  much  less  weight  of  material  may  be  employed,  and  at  ihe 
same  time  a  greater  degree  of  strength  may  be  given  to  all  parts  sub- 
jected to  heavy  strains.  Most  prominent  among  the  builders  of  steel 
ships  is  the  firm  of  Jones,  Quiggin,  and  Co.,  of  Liverpool,  who  have 
now  constructed  no  less  than  3 1,510  tons  of  shipping,  wholly  or  partially 
built  of  steel.  Of  these,  38  vessels  are  propelled  by  steam,  with  an 
aggregate  of  5910  horse  power ;  besides  this,  the  principal  masts  and 
spars  of  18  sailing  ships  have  been  made  by  them  wholly  of  steel. 
Vessels  of  a  large  size  constructed  to  Class  A  A,  12  years,  at  Lloyds', 
weigh,  when  built  of  iron,  about  12  cwt.  per  ton  measurement,  whereas 
similar  vessels  built  of  steel  weigh  only  about  7  cwt,  per  ton  measure- 
ment ;  thus,  an  iron  ship  to  take  first  class  at  Lloyds'  for  1000  tons 
measurement,  would  weigh  250  tons  more  than  a  steel  one  of  the  same 
class.  Such  a  vessel  could,  therefore,  take  250  tons,  or  25  per  cent« 
more  freight  at  the  same  cost,  or  could  avail  herself  of  the  difference 
of  immersion  to  leave  or  enter  port,  when  the  tide  would  not  permit  an 
iron  yessel  to  do  so.  As  a. steamer,  she  would  carry  250  tons  more  of 
coal,  and  thus  be  enabled  to  lengthen  her  voyage  or  take  her  coal  for 
the  return  trip.  The  two  steel  paddle-wheel  steamers  launched  at 
Liverpool  by  M.  Jones  and  Co.,  on  the  13th  ult.,  for  Dublin  and' Liver- 
pool service,  will  draw  from  3  ft.  to  4  feet  less  water  than  iron  steamers 
Duilt  on  the  same  lines,  and  being  thus  enabled  to  leave  port  at  all  states 
of  the  tide,  will  not  require  a  tidal  train  in  connection  with  them.  If 
the  employment  of  steel  for  the  construction  of  merchant  vessels  is 
found  to  be  so  important,  how  much  more  so  is  it  for  ships  of  war  ? 
Some  of  the  large  class  of  armour-plated  vessels  require  6000  tons  of 
iron  for  their  construction,  and  an  addition  of  1800  tons  in  the  shape 
of  4i-inch  armour  plates.  Now,  if  the  frames  and  inner  akin  of  such  a 
vessel  were  constructed  of  steel,  it  would  be  much  stronger,  even 
if  reduced  to  4000  tons  in  weight ;  this  would  admit  of  9-inch  aimour 

{>lates  being  used  in  lieu  of  4|^,  and  would  still  leave  the  vessel  200  tons 
ighter  than  the  present  ones ;  and  hence,  as  the  resistance  of  the 
armour  to  impact  is  as  the  square  of  the  thickness  of  the  plate,  we 
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sbould  bare  a  vessel  capable  of  resisting  four  times  the  force  of  those 
at  present  constructed,  while  it  woiUd  be  200  tons  less  in  weight. 
These  important  facts  have  not  escaped  the  attention  of  Mr.  Beed,  our 
present  talented  Constructor  of  the  Navy ;  and  doubtless  we  shall 
soon  have  substantial  proof  of  what  mav  be  effected  b j  the  emplovment 
of  steel  in  the  construction  of  ships  of  war.  The  application  of  steel 
for  projectiles  has  now  become  a  necessity  since  the  introduction  of 
armour-phitos.  We  have  before  us  a  llQ-lb.  shot  that  has  passed,  with 
Tery  slight  injury,  through  a  5-inch  armour  plate ;  and  also  some  speci- 
mens of  bent  angle-iron,  made  of  Bessemer  iron,  and  rolled  at  the  iSiill- 
wall  Iron  Works,  in  London,  and  from  the  same  works  a  portion  of  one 
of  Hughes*s  patent  hollow  steel  beams  for  supporting  the  armour- 
plating  in  course  of  construction  for  the  forts  at  Cronstadt.  Both 
these  are  interesting  examples  of  what  the  rolling  mills  of  the  present 
day  can  effect,  and  of  the  facility  with  which  cast  malleable  iron  and 
cast  steel  admits  of  bebg  worked  into  the  most  difficult  forms.  There 
is  no  department  in  engineering  in  which  the  peculiar  toughness  of 
steel  Mid  its  strength  and  power  of  resisting  wear  and  abrasion  are  of 
such  vital  importance  as  in  its  application  to  railway  purposes.  This 
fact  had  long  since  impressed  itself  strongly  on  the  mind  of  Mr.  Boms- 
bottom,  of  the  London  and  North- Western  Bailway,  who  commenced 
experiments  with  this  material  in  1861 ;  carefully,  though  trustingly, 
he  tried  it  step  by  step,  not  even  at  first  venturing  to  employ  it  for 
passenger  trains ;  but  as  proofs  of  its  safety  and  economy  crowded 
themselves  on  him,  he  carefully  applied  it  to  the  most  important  parts 
of  passenger  engines,  and  even  to  the  manufacture  of  the  formidable 
engine  cranks  (at  that  time  intrusted  only  to  the  most  eminent  iron- 
making  firms  in  the  kingdom).  These  iron  cranks  are  now  being  re- 
placed by  steel  ones  forged  from  a  single  mass.  One  of  these  steel 
cranks,  manufactured  at  the  new  steel  works  at  Crewe,  has  been 
obligingly  lent  by  Mr.  Bamsbottom,  as  an  illustration  of  the  use  of 
steel  for  this  purpose.  That  gentleman  has  also  taken  out  of  use 
a  plain  steel  axle  that  he  has  run  a  distance  of  112,516  miles,  and 
now  exhibits  very  slight  signs  of  wear.  The  tyres  of  wheels, 
on  which  so  much  of  the  public  safety  depends,  were  then 
tried,  but  the  exact  amount  of  difference  between  the  endu- 
rance of  wrought  iron  and  Bessemer  steel  for  this  purpose 
is  not  yet  ascertamed,  as  none  of  these  steel  tyres  are  ]^et  worn  out ; 
but  enough  has  been  shown  to  prove  the  advantage  of  entirely  replacing 
iron  by  rteel  for  this  purpose.  In  order  to  show  how  a  steel  tyre 
will  resist  the  most  violent  attempts  to  produce  fracture,  an  example  is 

given  of  a  steel  tyre  manufactured  by  Messrs.  Bessemer  and  Cfo.,  of 
beffield.  It  was  placed  on  edge  under  a  six-ton  steam  hammer,  and 
subjected  to  a  series  of  powerful  blows,  until  it  assumed  its  present 
form,  that  of  a  figure  of  8,^a  degree  of  violence  immensely  more  than 
it  could  ever  be  subjected  to  in  practice.  These  tyres  are  made 
without  weld  or  joint,  hj  forging  them  from  a  square  ingot,  partly 
imder  the  improved  plan  mvented  by  Mr.  Bamsbottom,  and  partly  by 
an  improved  mode  of  flanging  and  rolling,  invented  by  Mr.  Allen,  of 
the  Bessemer  Steel  Works,  Sheffield.  So  important  were  found  to  be 
the  advantages  of  employing  cast  steel  ms  it  substitute  for  wrought  iron 
roL.  xru,  9  I 
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at  the  works  of  the  London  and  North-Westem  Bailway  Companj, 
that  the  directors,  actine  tmder  the  advice  of  their  able  engineer, 
determined  on  building  large  steel  works  at  Crewe,  which  are  now  in 
active  and  successful  operation.  In  the  design  and  arrangement  of 
their  plant  for  working  up  the  steel,  several  important  improvements 
have  been  introduced  by  Mr.  Bamsbottom ;  among  others  his  duplex 
hammer,  which  strikes  a  blow  on  both  sides  of  the  ingot  at  once  is  a 
horizontal  direction,  and  thus  renders  unnecessary  the  enormous 
foundations  required  for  ordinary  hammers.  Here  also  he  has  put  up 
his  improved  rolling  mill,  for  rolling  blooms  of  large  size,  the  enormous 
machine  being  reversed  with  the  greatest  rapidity  and  ease  by  the 
attendant,  without  any  shock  or  concussion  whatever.  While  matters 
were  thus  steadily  progressing  in  the  engine  department  of  the 
company,  the  engineer  of  the  permanent  way,  Mr.  Woodhouse,  took  in 
hana  a  thorough  investigation  of  a  no  less  important  problem,  viz., 
the  substitution  of  cast-steel  for  wrought-iron  railway  bars.  For  this 
purpose,  some  500  tons  of  rails  were  made  and  put  down  at  various 
stations  where  the  traffic  was  considerable,  so  as  to  arrive  at  the  earliest 
period  at  a  true  comparison  of  the  respective  endurance  of  wrought- 
iron  and  cast-steel  rails.  It  will  be  unnecessary  here  to  enter  into  the 
numerous  details  of  the  extensive  series  of  experiments  systemaiicallv 
carried  out  by  Mr.  Woodhouse,  since  the  tnals  made  at  Camden  wiU 
suffice  to  show  the  extraordinary  endurance  of  steel  rails.  It  is  sup- 
posed that  there  is  not  one  spot  on  any  railway  in  Europe  where  the 
amount  of  traffic  equals  that  at  the  (jnalk  Farm  Bridge,  at  Camden 
Town.  At  this  spot  there  is  a  narrow  throat  in  the  line,  from  whidi 
converges  the  whole  system  of  rails  employed  at  the  London  termini  of 
this  great  railway.  Here  all  passenger,  goods,  and  coal  traffic  has  to 
pass.  Here  also  the  making  up  of  trains  and  shunting  of  carriages  is 
continually  going  on.  At  this  particular  spot  two  steel  rails  were  fixed 
on  the  2na  of  May,  1862,  on  one  side  of  the  line,  and  two  new  iron 
rails  were  on  the  same  day  placed  precisely  opposite  to  them,  so  that 
no  engine  or  carriage  could  pass  over  the  iron  rails  without  passing 
over  the  steel  ones  also.  When  the  iron  rails  became  too  mucn  worn 
to  be  any  longer  safe  for  the  passage  of  trains,  they  were  turned  the 
other  way  upwards,  and  when  the  second  side  of  the  iron  rails  was 
worn  as  far  as  the  safety  of  the  traffic  would  allow,  the  worn-out  rail 
was  replaced  by  a  new  iron  one,  the  same  process  being  repeated  ai 
often  as  was  found  necessary.  Thus  we  find  at  the  date  of  the  last 
report,  on  March  1st,  1865,  that  seven  rails  have  been  entirely  worn 
out  on  both  faces.  Since  then  another  rail  has  been  worn  out  up  to 
July,  making  sixteen  faces  worn  out,  the  seventeenth  face  being  in  use 
on  August  22nd,  when  the  steel  rail  lying  on  the  table  was  i&en  up 
in  the  presence  of  the  writer.  The  first  face  of  the  rail  onlj  has  been 
used,  and  this  is  now  become  much  thinner  than  it  was  originally,  but 
in  the  opinion  of  the  platelayers  is  still  capable  of  wearing  out  another 
half*dozen  faces ;  taking  its  resisting  powers  at  three  more  faces  only, 
it  will  show  an  endurance  of  20  to  I  in  favour  of  steel  Mr.  Wooa- 
house  has  ascertained,  by  careful  and  continued  testii^  of  twentjr-fbur 
hours  at  a  time,  that  an  average  of  8082  engines,  tenders,  or  carriages, 
pass  over  the  steel  rails  every  twenty-four  hours,  equal  to  16,164 
wheels  every  day  for  1207  days,  making  a  total  of  9^754^74  wheels 
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passed  over  the  rail.  Subject  to  this  excessive  wear,  the  rail  appears 
to  have  been  reduced  7 J  lbs.  per  yard;  hence,  for  every  grain  in  weight 
of  steel  lost  by  abrasion,  no  Ies3  than  371  wheels  had  to  pass  over  it. 
Another  steel  rail,  put  down  also  in  May,  1862,  at  a  place  much  less 
subject  to  wear,  has  had  four  faces  of  iron  rails  worn  out  opposite  to 
it,  and  still  appears  as  if  very  little  used.  This  rail  is  also  placed  on 
the  table.  An  iron  rail  wears  out  by  the  giving  way  at  various  parts 
of  the  imperfectly-welded  mass,  and  not  by  the  gradual  loss  of  particles 
of  metal,  as  in  the  case  of  the  steel  rail,  which  no  amount  of  wear  and 
tear  seems  capable  of  disjointing.  It  must  be  borne  in  mind  that  this 
enormous  endurance  of  cast  steel  is  not  owing  to  its  hardness  or  brit- 
tleness,  as  some  have  supposed,  for,  in  fact,  Bessemer  steel  possesses 
an  extreme  degree  of  toughness.  There  is  before  the  meeting  an 
example  of  this  fact.  One  of  the  same  quality  of  steel  rails  was 
attached  at  one  end  to  the  main  driving  shaft  of  a  steam-engine  so 
as  to  twist  it  while  cold  into  a  long  spiral  measuring  9  ft.  in  length 
at  top  and  bottom,  and  only  6  ft.  if  measured  along  the  centre  of 
the  web.  A  single  glance  at  this  spiral  rail  will,  it  is  presumed,  dispel 
any  idea  of  brittleness  that  may  have  been  entertainea.  Cast  steel  is 
now  being  used  as  a  substitute  ror  iron  to  a  great  and  rapidly-increasing 
extent.  The  Jury  Eeports  of  the  International  Exhibition  of  1851 
show  that  the  entire  production  of  steel  of  all  kinds  in  Sheffield  was 
at  that  period  35,000  tons  annually,  of  which  about  18,000  tons  were 
cast  steel,  equal  to  346  tons  per  week ;  the  few  other  small  cast-steel 
works  in  the  country  would  probably  bring  up  this  quantity  to  400 
tons  per  week  as  the  entire  production  of  cast  steel  in  Great  Britain. 
The  Jury  Beport  also  states  that  an  ingot  of  steel,  called  the  "  monster 
ingot,"  weigning  24  cwt.,  was  exhibited  by  Messrs.  Turtin,  and  was 
supposed  to  be  the  largest  mass  of  steel  ever  manufactured  in  England. 
Since  that  date  a  great  change  has  been  made,  for  the  largest  Bessemer 
apparatus  at  present  erected  in  Sheffield — at  the  works  of  Messrs. 
Jonn  Brown  and  Co. — is  capable  of  producing  with  ease,  every  four 
hours,  a  mass  of  cast  steel  weighing  24  tons,  being  twenty  times  larger 
than  the  "  monster  ingot "  of  1851.  There  are  now  seventeen  exten- 
sive Bessemer  steel  works  in  G-reat  Britain.  At  the  woiks  of  the 
Barrow  Steel  Company,  1200  tons  per  week  of  finished  steel  can  easily 
be  turned  out;  and  when  their  new  converting  house,  containing  twelve 
more  5-ton  converters,  is  completed,  these  magnificent  works  will  be 
capable  of  producing  weekly  from  2000  to  2400  tons  of  cast  steel. 
There  are  at  present  erected,  and  in  course  of  erection  in  England,  no 
less  than  60  converting  vessels,  each  capable  of  producing  from  3  to 
10  tons  at  a  sidgle  charge.  TVlien  in  regular  operation,  these  vessels 
are  capable  of  producing  fully  6000  tons  each  of  steel  weekly,  or  e^ual 
to  15  times  the  entire  production  of  cast  steel  in  Great  Britain  beiore 
the  introduction  of  the  Bessemer  process.  The  average  selling  price 
of  this  steel  is  at  least  £20  per  ton  below  the  average  price  at  which 
cast  steel  was  sold  at  the  period  mentioned.  With  the  present  means 
of  production,  therefore,  a  saving  of  no  less  than  £6,240,000  per 
annum  may  be  effected  in  Great  Britain  alone,  even  in  this  infant 
state  of  the  Bessemer  steel  manufacture. 
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"  Ok  Weldlsbs  Tybes,  Cibcvlab  Bolliko,  ahb  Railway  Wheels/' 
hj  Mr.  F.  J.  Bbahwsll. 

The  writer  gave  an  account  of  the  mode  of  making  tyre  hoops  for 
railway  wheels,  prior  to  the  invention  of  weldless  tyres,  and  nointed 
out  the  objections  to  which  that  and  other  modes  were  open.  He  then 
proceeded  to  describe  the  mode  in  which,  in  the  year  1844,  he  proposed 
to  make  tyres  without  a  joint  weld,  now  known  as  weldless  tyres.  ThiB 
mode  consisted  in  winding  a  long  bar  of  iron  into  a  helical  coil,  of  very 
nearly  the  size  and  shape  of  the  required  finished  tyre  hoop,  and  then 
in  placing  this  coil  in  a  circular  furnace,  having  an  opening  or  **  gash" 
of  the  form  of  the  sector  of  a  circle.  When  seen  on  plan  such  sector 
subtended  about  60®  or  90**,  and  placed  within  it  was  a  quick-going 
mechanical  hammer,  provided  with  tools  of  nearly  the  shape  of  the 
finished  tyre,  and  adapted  to  operate  on  that  portion  of  the  noop  that 
lay  out  of  the  furnace  and  in  the  sector.  By  this  means  the  writer 
proposed  to  weld  the  whole  circumference  of  the  coil,  bv  bringing 
welding  hot  portions  successively  out  of  the  interior  of  the  furnace 
into  the  sector-shaped  gash.  The  ring  forging  thus  made,  he  finished 
off  by  means  of  the  circular  rolling  machine,  which  had  been  invented 
by  Mr.  Bodmer,  in  the  year  1839,  and  which,  as  far  as  the  writer  knew, 
was  the  first  machine  ever  devised  by  which  the  continuous  or  "  circu- 
lar "  rolling  of  a  ring  could  be  effected.  He  pointed  out  that  Mr. 
Bodmer  did  not  propose  to  make  a  weldless  ring,  but,  on  the  contrary, 
intended  to  make  that  ring  by  welding  together  the  ends  of  a  bar, 
while  the  object  of  his  invention  was  to  finish  tyres  by  rolling  instead 
of  by  turning  them  in  a  lathe.  The  writer  then  stated,  that  though 
between  the  years  1844  and  1855  some  few  persons  brought  forward 
propositions  for  making  weldless  t^es,  nothing  really  was  done,  so  far 
as  he  knew,  between  those  dates,  in  the  way  of  manufacturing  them. 
In  the  latter  year,  the  writer  made  a  proposition  on  the  subject  to  Mr. 
W.  Owen,  of  Botherham,  a  large  manufacturer  of  railway  wheels,  who, 
after  long  consideration,  commenced  to  make  weldless  tyres  in  the  year 
1861.  The  Blaenavon  Company  commenced  the  manufacture  about 
the  same  period.  Prior  to  this,  viz.,  in  1856,  the  manufacture  of  these 
tvres  was  commenced  by  Jackson,  Petit,  and  Gaudet,  in  France.  Mr. 
Owen,  and  the  limited  company  who  had  succeeded  him,  had  carried 
out  the  makins  of  weldless  tyres  to  a  very  large  extent,  using 
machinery,  nearly  the  whole  or  which  had  been  designed  by  the 
writer.  At  present  only  very  few  mills  were  working  upon  the  same 
plan,  but  several  were  preparing  machinery  for  the  purpose.  The  paper 
then  described  the  process  of  making  weldless  tvres,  as  adopted  by  the 
Owen  Company.  It  consisted  of  making  a  helical  coil  of  about  half 
the  diameter  and  three  times  the  width  of  the  intended  tyre.  This  coil 
to  be  heated  in  a  furnace,  and  then  put  into  a  mould  on  the  anvil  of  a 
steam  hammer,  and  (by  the  action  of  the  top  tool  upon  it)  welding  it 
into  a  ring  blank,  about  half  the  diameter  and  twice  the  thickness  of 
the  finished  tyre.  The  process  was  finished  by  the  removal  of  this 
block  to  a  circular  rolling  machine,  on  Bodmer's  principle,  but  com- 
bined with  hydraulic  power  of  such  character  as  to  be  capable  of  rolling 
out  the  tyre  to  its  proper  decreased  thickness  and  increased  diameter. 
The  paper  then  went  on  to  show  that  not  only  was  the  manufacture  of 
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weldless  hoops  completed  by  circular  rolling,  one  that  ensured  sound- 
ness and  satety,  but  that  also,  in  consequence  of  dispensing  with  the 
•*  crop  ends,"  and  of  the  passing  backwards  and  forwards  of  the  bar 
being  rolled,  both  of  which  accompany  and  are  drawbacks  to  ordinary 
rolling,  such  manufacture  of  welcUess  hoops  was  really  an  economical 
mode»  and  might  be  advantageously  employed  in  the  manufacture  of  all 
heavy  straight  bars,  rails,  and  plates,  which  would  in  the  first  instance 
be  rolled  into  the  ring  form,  and  then  that  ring,  being  cut  through, 
would  be  flattened  out  in  the  same  way  that  sheets  of  glass  were 
made  by  laying  open  the  cylinder,  into  which  shape  the  glass  was 
first  formed.  The  pajper  pointed  out  how  beneficial  the  use  of  weldless 
rings  would  be  for  boiler  work,  as  they  would  dispense  with  the  longi- 
tu&ial  seams,  which  were  the  source  of  weakness  in  boilers.  The 
paper  then  described  the  improvement  in  manufacturing  solid  wrought- 
iron  wheel  centres,  invented  by  M.  Arbel,  of  France,  and  practised  by 
the  Owen  Company.  It  consisted  of  putting  together  the  various 
parts  forming  the  rim,  spokes,  and  boss,  and  heating  the  same  in  a  fur- 
nace, from  uniich  they  were  removed  into  a  die  to  be  welded  by  the 
action  of  a  powerful  hammer,  having  (when  its  moving  parts  were  fitted 
so  as  to  make  the  centres  of  engine  wheels)  a  weight  of  more  than 
25  tons,  and  a  maximum  drop  of  6  feet.  The  pnper  also  described  a 
common  kind  of  wheel  centre  in  very  general  use,  '^'herein  wrought-irou 
spokes  were  combined  with^a  cast-iron  boss ;  and  pointed  out  the  objec- 
tion to  this  mode.  It  then  stated  the  improvement  of  M.  Lahousse,  of 
Belgium,  as  practised  by  the  Owen  Company,  by  which  the  advantage 
of  a  wrought-iron  boss  can  be  obtained  at  a  rate  as  economical  as  that 
of  a  cast-iron  boss,  and  showed  that  this  was  done  by  enveloping;  cold 
or  moderately-heated  wrought-iron  spokes  in  the  highly  plastic  halves 
of  a  welding-hot  wrought  boss,  by  which  the  spokes  were  firmly^  era- 
braced  and  held  fast.  The  paper  concluded  by  expressing  the  conviction 
on  the  part  of  the  writer,  that  on  account  of  the  greater  safety  of  weld- 
less tyres,  they  would  come  into  universal  use ;  and  that  though  the 
sort  01  conservatism  arisins  from  the  investment  of  capital  in  machinery, 
which  would  be  displaced  by  a  new  invention,  might  delay  its  general 
adoption,  the  force  of  public  opinion  would  in  the  end  set  aside  the  pre- 
sent process  of  manufacture,  and  lead  to  the  adoption  of  that  which  he 
described. 


"  On  the  Statistics  or  thb  Small  Abms  MANurACTUBB  ov  Bib- 
lONOHAM,"  by  Mr.  J.  D.  GK)Odman. 

AiTXB  e;lancing  at  the  early  history  of  this  manufacture,  the  author 
stated  that  of  workmen  employed  he  estimated  the  total  number  at 
7340,  Of  these,  3420  are  engaged  in  producing  the  materials, — the 
barrel  employing  700,  the  lock  1200,  the  bayonet  600,  and  so  on. 
Setting  up^  these  materials  into  guns  employs  3920  men.  Of  these, 
the  three  chief  branches  are  the  stockers,  screwers,  and  finishers.  Each 
of  these  branches,  with  its  sub-branches,  is  estimated  to  employ 
1000  men.  The  stocker  lets  the  barrel  and  lock  into  the  stock,  and 
roughly  shapes  the  stock,  l^e  screwer  lets  in  the  furniture  and 
remaining-  parts  of  the  gun,  and  further  shapes  the  stock.    The  finisher 
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takes  the  gun  to  pieces,  and  distributes-tlie  several  parts  to  the  browner 
of  the  barrel,  tne  polisher,  the  engraver,  <Sbc. ;  and  when  they  are 
returned,  he  puts  the  gun  together,  and  finally  adjusts  the  several 
parts.  The  out-working  system  leads  to  the  employment  of  a  con- 
siderable number  of  young  boys,  who  are  employed  mainly  in  carrying 
the  work  from  one  to  another  as  it  passes  through  its  several  stages. 
No  very  correct  estimate  can  be  given  of  the  rate  of  wa^es  earned  by 
the  workmen  in  the  gun  trade.  With  very  few  exceptions,  the  worlc 
is  paid  for  by  the  piece,  and  the  rate  varies  considerably  with  the 
demand.  During  the  past  ten  years  there  is  little  doubt  but  that  the 
wages  earned  in  this  trade  have  probably  exceeded  those  in  any  other. 
Several  branches  require  very  high  skill,  and  the  remuneration  is  in 
proportion ;  for  instance,  barrel  boring  and  setting,  stocking,  rifling, 
lock-filing,  <&c.  A  judgment  can  be  formed  of  the  delicacy  of  work- 
manship required  in  the  first  of  these  branches,  when  it  is  stated  that 
a  military  barrel  has  to  be  bored  with  such  truth  that  it  must  receive 
a  plug  measuring  577-thousandths  of  an  inch,  and  is  condemned  as 
useless  if  it  take  one  of  580.  A  workman  in  this  branch  in  full 
employment  has  frequently  been  known  to  earn  his  £5  to  £6  a  week. 
It  is  a  very  common  practice  in  many  of  the  branches  for  a  workman 
to  employ  several  assistants,  whether  working  in  the  factory  of  his 
employer  or  as  an  out-worker.  Such  men,  while  paying  those  under 
them  at  the  rate  of  5s.  to  lOt.  for  boys,  and  adults  15f .  to  25«.  per  week, 
will  take  for  their  own  share  sevenu  pounds.  A  workman  is  held  to 
be  an  inferior  hand  who  in  anv  of  the  skilled  branches  cannot  earn 
single-handed  30«.  per  week.  The  Birmingham  gun  makers  have  long 
been  aware  that  a  more  extensive  use  must  be  made  of  the  advantages 
which  they  possess,  and  this  has  led  to  the  erection  in  Birmingham  of 
an  establishment  for  the  manufacture  of  guns  by  machinery,  on  the 
interchangeable  principle.  We  must  give  America  credit  for  the 
introduction  of  this  system.  It  was  thence  that  it  was  brought  into 
this  country.  The  attention  of  the  English  Government  was  first 
called  to  the  subject  by  a  commission,  of  which  Mr.  Whitwort^  and 
Mr.  G-.  Wallis,  late  head  master  of  the  Birmingham  School  of  Art, 
were  members.  The  factory  of  the  Birmingham  Small  Arms  Company 
is  now  in  working  operation.  The  system  is  there  carried  out  in  its 
full  integrity.  It  has  been  planned  on  a  scale  to  produce  1000  guns 
per  week.  There  are  upwards  of  300  machines  at  work,  but  at  present 
it  has  not  reached  its  full  power.  The  number  of  guns  now  made 
there  is  about  500  per  week.  From  a  return  published  of  the  number 
of  barrels  made  for  the  G-overnment  in  the  years  1804  to  1815,  the 
total  was  3,087,644,  or  an  average  number  of  253,187  annually.  In 
1804  the  number  produced  was  80,000.  It  steadily  increased  up  to 
1813,  when  it  reached  490,000  in  that  one  year  made  for  the  Boaiti  of 
Ordnance  alone.  During  this  period  Birmingham  produced  barrels  and 
other  materials  for  the  East  India  Company,  amounting  to  a  million. 
This  makes  the  total  number  of  arms  made  in  the  twelve  years  some- 
what over  4,000,000,  or  1074  per  working  day.  A  large  number  of 
the  materials  manufactured  in  Birmingham  were  made  up  into  guns 
by  the  London  gun  makers.  To  verify  the  traditional  "  gun  a  minute," 
said  to  have  been  the  production  of  Birmingham  during  this  war,  we 
require  1440  guns  per  day>  or  525,000  per  year.    For  this  we  must 
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eonfine  oorselTeB  to  the  two  highest  years,  1812  and  1818,  which 
produced  respectively,  including  the  India  Company's  supply,  581,682 
juid  654,450.  It  will  be  instructive  to  compare  with  the  results  now 
given  the  production  of  the  French  Government  during  the  same 
period.  The  information  is  obtained  from  returns  published  in  1822 
by  M.  Dupin,  a  field  officer  in  the  French  service.  Daring  the  years 
1802  and  1814,  a  period  of  13  years,  the  arms  manufactured  by  France 
numbered  2,466,257,  or  about  200,000  annually.  This  number  gives 
US  for  every  working  day  604  guns.  The  number  made  in  England,  it 
will  be  recollected,  being  1074  ^er  working  day.  At  this  time  it  must 
be  borne  in  mind  that  France  had  at  her  command  the  resources  of 
Li^ge  and  Turin,  in  addition  to  her  own.  St.  Etienne,  the  most 
im^rtant  seat  of  the  arms  manufacture  in  France,  supplied  754,000, 
while  Li&ge  produced  279,900,  and  Turin  107,000.  Seven  other  towns 
supplied  the  remainder.  The  total  number  of  guns  proved  in  the 
period  from  1859  to  1864  was  6,116,305.  Of  this  number  there  were 
proved  at  the  Birmingham  trade  proof-house,  8,277,815 ;  at  the  Govern- 
ment proof-house  at  Birmingham,  978,249  (these  last  represent  military 
guns  made  for  the  English  service) ;  at  the  London  proof-house, 
1,825,139;  and  at  the  Enfield  factory,  505,102.  The  Enfield  factory 
has  only  been  in  operation  seven  years.  The  average  annual  pro- 
duction will  thus  be : — Birmingham  trade  proof-house,  327,781 ;  Bir- 
mingham Government  proof-house,  97,824 ;  London  trade  proof-house, 
135,513 ;  Enfield  proof-house,  72,154 ;  making  a  total  annual  pro- 
duction for  the  whole  of  England  of  683,272.  As  to  the  number  of 
giins  supplied  to  America  during  the  war,  the  writer  of  the  paper 
■aid, — "  from  the  returns  I  have  in  my  possession  I  have  drawn  out, 
as  accurately  as  I  possibly  can^  the  number  of  arms  manu&ctured  in 
Birmingham  and  elsewhere  for  the  Americans  during  the  last  four  years. 
The  first  shot  was  fired  at  Fort  Sumter  on  the  12th  of  September,  1861. 
On  the  9th  of  May  following,  five  purchasers  of  arms,  some  commis- 
sioned by  difierent  rforthern  States,  others  private  speculators,  arrived 
in  Birmingham.  Each  had  so  well  kept  secret  the  object  of  his  mission, 
tiiat  when  thev  found  themselves  all  engaged  in  Birmingham  on  the 
same  errand,  tney  suspected  each  other  of  purchasing  for  the  enemy, 
and  their  anxiety  was  increased  accordingly  to  secure  the  few  thousand 
arms  that  were  then  in  store  in  Birmingham.  The  few  in  hand  were 
at  once  shipped  off,  and  large  orders  were  given,  which  continued  to 
occupy  the  trade  at  their  full  power,  with  one  interval,  till  March,  1863. 
The  interval  I  allude  to  was  on  the  occurrence  of  the  Trent  affair  in 
November,  1861,  which  led  to  an  embargo  being  laid  on  the  export  of 
arms  on  December  4th,  1861.  This  embargo  was  removed  early  in 
1862.  On  the  removal  of  the  embargo,  one  steamer  took  out  from 
Southampton  no  less  than  about  40,000  rifies  to  New  York.  The 
trade  worked  at  its  full  power,  straining  every  nerve  till,  I  find  by  the 
return  from  the  Birmingham  proof-house,  that  in  one  month,  the  month 
of  October,  1863, 60,345  rifle  barrels  were  proved,  being  very  few  short  of 
2000  per  day  from  Birmingham  alone, — a  number  altogether  unprece- 
dented in  the  history  of  the  trade.  At  that  time  the  supplies  produced 
in  America  at  the  Springfield  Armoury,  and  elsewhere,  began  to  tell 
on  the  demand.  We  still  find,  however^  that  the  numbers  were  40,000 
to  50;000  per  month,  till  March,  1863.    They  then  fell  to  14,000  per 
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month,  till  in  September,  1869,  the  Northern  demand  oeaaed  altogeih^. 
Without  notice  the  orders  were  suspended,  and  gnns  that  had  been 
sent  over  were  even  returned  to  this  countiy.  The  United  States* 
Government  found  at  that  time  their  factories  were  equal  to  sapplj 
the  whole  demand.  From  the  proof-house  returns  I  obtain  the  follow- 
ing numbers,  showing  the  extent  of  the  supply  of  arms  from  this 
country  to  America : — Birmingham  supplied  682,584;  London, 344,802 ; 
making  a  total  number  of  Enfield  rifles  sent  to  America  of  1,027,836. 
The  price  of  the  arms  manufactured  bj  the  English  trade  for  GK>yern- 
meut  use  be  estimated  at  £3.  Data  were  given  of  the  number  of  guns 
made  in  Belgium  and  England ;  and  as  to  the  future  the  paper  said, — 
"  It  is  manifest  that  the  Birmingham  gun  trade  must  be  on  the  alert  if 
it  is  to  maintain  its  ground.  To  contend  against  the  cheap  labour  of 
Liege  is  not  an  easy  task.  The  establishment  of  the  machine  factory, 
we  hope,  is  a  step  in  the  right  direction.  It  will  secure  for  the  town 
the  trade  in  the  highest  class  of  military  work,  which  otherwise  would 
have  gone  to  our  competitors.  Excessive  prices  for  labour  are  still 
paid  in  certain  branches  of  the  work,  particularly  when  sudden  pressure 
comes  upon  the  trade.  A  more  uniform  rate  of  wages  would  benefit  all 
parties,  and  the  master  would  feel  more  confidence  in  tendering  for 
contracts  at  moderate  rates,  and  the  workmen'  would  secure  more 
regular  employment.  I  hope  the  facts  now  produced,  and  which  will 
subsequently  be  given  more  in  detail,  will  serve  to  call  the  attention  of 
the  trade  to  points  so  closely  aifecting  its  future  progress  and  well- 
doing." 


1865. 
ICases  in  which  a  Full  Specyication  has  been  deposited,'] 

2130.  James  Stevenson,  of  Salisbury-  2221.   Washington   Parker  Oren,  of 

street.  Strand,  iin  pts.  in  steam  engines,  Boston,  MasMchusetts,  U.9.A.»  impd. 

— a  communication. — August  XSth.  roller  skate. — August  29th. 

2153.  Gideon  G.  Dennis,  of  Boston,  2245.  Oliver  Bennett,  of  IVamingham, 

U.S.A.,  impts.  in  friction  matches,  Massachusetts,  U.S.A.,  steam  blower 

lucifer    matches,  and    matches    for  or    blast   apparatus  for  furnaces,— 

relighting,   called  tnper  matches. —  a  communication. — August  3\st. 

August 'list.  2270.    Stephen   Kettle,  of    Goswell- 

2203.  Henri  Adrien  Bonneville,  of  street,  Clerkenwell,  impta.  in  water- 
Paris,  impts.  in  the  constructiou  of  closet  apparatus,  urinals,  and '  the 
apparatus  for  distilling  and  rectifying  like,  and  the  appliances  thereto.^- 
alcohols, — a  communication.  September  4th. 

2204.  Henri  Adrien  Bonneville,  of  2314.  John  Casth^laz  and  Nicolas  Bas 
Paris,  impts.  in  the  manufacture  of  set,  of  Paris,  impts.  in  the  manofae- 
velvet,  and  in  the  apparatus  employed  ture  of  oxalic  acid. 

therein, — a  communication.  2315.  George  Tomlinson  Bousfield,  of 

2205.  Henri  •  Adrien    Bonneville,    of       Loughhoroueh-park,  Brixton,  impts. 
Paris,  impts.  in  the  construction  of      in  the  manuRicture  of  flexible  tubing 
presses  for  the  compression  of  elastic       or  hose, — a  communicatioD. 
substances,-*  communication.  y^  ^^^  ^^^^  ^^^  September  9th, 

The  above  bear  date  August  28/A, 
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Caset  in  which  a  Provisional  Spmficatimk  has  been  deposited. 


1044.  Gasptrd  Alfred  Montenat,  of 
Paris,  apprntiM  for  ejecting  and 
apreadiiif;  liquid)  and  powder.  -^ 
April  12M. 

1180.  Anthony  Francis,  of  Saint  John's 
Wood,  impd.  apparatus  for  condens- 
ing steam  stid  feeding  boilers  with 
the  product  therefrom.— ilpr*/  27th, 

1497.  Frederic  Newton  Gisbome,  of 
West  Strand,  impts.  in  apparatus  for 
indicating  the  pressure  or  steam  or 
liquids  in  gauges,  and  for  signalling. 
--Mtt^Slst. 

1533.  Charles  De  Bergue,of  the  Strand, 
impts.  in  the  manfacture  of  iron  piers 
or  erections,  applicable  more  especial- 
ly for  carrying  bridges  at  high  eleva- 
tions, or  available  for  sheer  legs  and 
lighthouses. — June  5th, 

1624.  Phineas  Lawrence  and  George 
Jeffeiys,  of  New  York,  U.S.A.,  impts. 
in  copying  presses. — June  15/A. 

1634.  William  Deltour,  of  New  York, 
impt.  in  the  preparation  of  vegetable 
fibre  for  the  manufacture  of  paper. — 
June  nth, 

1740.  Henry  William  Rosser,  of  Leaden^ 
hall-street,  impts.  in  the  mechanical 
arrangement  or  water-closets  for  ships. 
— Jiiiie30M. 

1920.  Herbert  William  Hart,  of  the 
Strand,  impts.  in  metal  pins. 

1922.  James  Leetch,  of  Oxford-street, 
impts.  in  crinolines. 
The  above  bear  date  July  24th, 

1935.  Thomas  Spencer,  of  Euston- 
square,  impts.  in  the  preparation  of 
soils  to  promote  general  vegetation. 

1946.  Tobiah  Pepper,  of  Newington- 
green,  impts.  in  the  manufacture  of 
anti-flammable  starch. 

7%e  above  bear  date  July  26M. 

1947.  Pierre  Alexis  Francisse  BoboBuf, 
of  Paris,  impts.  in  the  preparation 
and  application  of  certain  coloring 
matters. 

1952.  Henry  Sherwood,  of  Hatcham, 
Surrey,  impts.  in  the  means  of,  and 
apparatus  for,  treating  animal  and 
vegetable  fibrous  materials;  which 
apparatus  is  also  applicable  to  various 
useful  purposes. 
The  above  bear  dale  July  27th. 
TOL.  zxn. 


1954.  William  King,  of  Woodside, 
Finchley,  impts.  in  apparatus  for 
retarding  the  progress  or  railway  car- 
riages and  trains. 

1956.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  conical  plug 
steam  valves, — a  communieation. 

The  above  bear  date  July  2Sth. 

1963.  Baldwin  Latham,  of  Croydon, 
and  Robert  Campbell,  of  Buscot- 
park,  Berkshire,  impts.  in  drying 
pass,  hay,  and  other  substances,  and 
m  the  machinery  for  eifecting  the 
same. 

1964.  Ephraim  Sabel,  'of  Moorgate* 
street,  impts.  in  the  manufacture  of 
iron, — a  communication. 

1968.  Ferdinand  Kup,  of  Frankfort- 
on-the-Maine,  impts.  in  gas  burners. 

1970.  William  Worthington  Biggs,  of 
Paris,  impts.  in  the  manufacture  of 
iron. 

The  above  bear  date  July  29th.    - 

1972.  Benjamin  Robinson,ofStainlaDd, 
near  Halifax,  and  Joseph  Yarley,  of 
Mold  Green,  near  Huddersfield,  impts. 
in  means  or  apparatus  for  promoting 
tiie  combustion  of  fuel  in  rumaces  of 
steam  boilers,  dyers'  or  brewers' 
pans,  and  other  furnaces,  whereby 
smoke  is  prevented  and  fuel  econo* 
mixed. 

1973.  John  James  StoU,  of  Champion- 
terrace,  Tulse-hill-road,  Brixton-hilU 
self-generating  continuous  motive- 
power. 

19/5.   John  Ramsbottom,  of  Crewe, 
impts.  in  the  manufacture  of  hoops 
and  tyres,  and  in  the  machinery  em- 
ployed therein. 
The  above  bear  date  July  3\st. 

1983.  Thomas  William  Tobin,  of  Wat- 
son's-road,  Wood-green,  and  Colonel 
Stodare,  of  the  Egyptian  Hall,  Picca- 
dilly, impd.  apparatus  for  illusory 
exhibitions. 

1984.  Francis  Ross  Wells,  of  Hastings, 
impd.  method  of  producing  a  photo- 
graphic image  on  the  surface  of 
copper  or  other  metal  plates. 

1987.  Alexander  Doull, of  Westminster^ 
impts.  in  the  construction  of  atmos- 
2  S 
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pberic  railways  and  carriages,  and  in 
working  the  same. 

1988.  William  Singleton,  of  Sheffield, 
impts.  in  apparatus  for  cutting  scales 
for  knives,  and  forming  metal  webs 
for  knives. 

1989.  Andrer  Noble,  of  Newcastle- 
upon-Tyne,  impts.  in  fuzes  for  shells. 

1991.  Frederic  Ransome,  of  Queen- 
street-place,  impts.  in  roofing  tiles 
and  slabs. 
The  above  bear  date  August  1st, 

1996.    James  McEwan  and    William 
Neilson,  both  of  Glasgow,  impts.  in 
the  raising,  lifting,  or  drawing  and 
forcing  of  water  and  other  liquids, 
and  in  the  apparatus  and  means  em- 
ployed therefor.  — -^tt^ru**  2nd. 
2012.   Ephraim  Sable,  of   Moorgate- 
street,  impts.  in  machinery  to  be  used 
in  the  manufacture  of  plate  or  sheet 
iron, — a  communication. 
2014.  Henry  Duncan  Preston  Cunning- 
ham, of  Alverstock,    Hants,  impd. 
method  of  working  guns. 
2016.  William  Henry  Preece,  of  South- 
ampton, impts.  in  railway  electrical 
'  signal  apparatus. 

The  above  bear  date  August  3rc{. 
2022.    John  Gankroger,   of   Hebden 
Bridge,  Yorkshire,  and  John  Dod- 
geon,  of    Burnley,  impts.  in    ma- 
chinery   or   apparatus    for    sizing, 
drying,  and  beaming  yams  of  cotton 
or  other  fibrous  substances. 
2024.  Emil  Wild  and  Wilhelm  Wessel, 
of  Berlin,  impts.  in  wick-holders  or 
burners  for  lamps. 
2026.  Thomas  Staley  Raney,  of  Bos- 
ton-street, Dorset-square,  impts.  in 
securing  roof  lamp-glasses  of  rail- 
way and  other  carriages,  which  impts. 
are  also  applicable  to  lighting  the 
decks  of  ships  and  other  situations. 
2028.     Henri   Adrien   Bonneville,    of 
Paris,  impts.  in  the  construction  of 
axle  boxes  and  bearings, — a  commu- 
nication. 
2030.   Thomas   William  Webley,    of 
Birmingham,  impts.  in  breech-load- 
ing fire-arms,  and  in  revolving  fire- 
arms, and  in  cartridges. 
2032.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  machinery  for 
manufacturing  cigars,— a  communi- 
cation. 
The  above  bear  date  August  4th, 


2034.  Hubert  Cyrille  Baudet,  of  Paris, 
impd.  keyed  musical  iDstmment. 

2036.  Henry  Geering,  of  Btrmtngham, 
impts.  in  the  sackings  of  metallie 
and  other  bedsteads,  sofiu,  couches, 
and  other  like  articles ;  which  said 
impts.  may  also  be  applied  to  the 
seats  of  chairs,  railway  carriages,  and 
other  articles, — a  communication.^ 

2038.  John  Henry  Johnson,  of  lin- 
coln's-inn-fields,  impts.  in  the  orna- 
mentation of  glass,  and  in  the  appli- 
cation of  glass  so  ornamented, — a 
communication. 

2040.  AdolphMilloehau,ofNewTotk, 
impt.  in  stills  for  the  distillation  of 
petroleum  and  other  oily  substances. 

The  above  bear  date  August  Stk, 

2042.  Abraham  Follet  Osier,  of  Bir- 
mingham, impts.  in  lamps  for  burn- 
ing paraffin  oil  and  other  volatile  oUs. 

2043.  Adrienne  Anastasie  Foubert,  of 
Saint  Helier's,  Jersey,  impts.  in  ap- 
paratus for  regulating  the  passage  or 
flow  of  water,  steam,  and  other  fluids. 

2044.  William  Pollock  and  John  Stobo, 
of  the  Leven  Bank  Works,  Dumbar- 
tonshire, impts.  in  the  apparatus  for 
washing  yams. 

2048.  William  Clark,  of  Chanceiy- 
lane,  impts.  in  apparatus  and  fittings 
to  be  used  in  ships  for  fiscilitating  the 
loading,  unloading,  and  stowage  of 
their  cargoes,— a  communication. 

2050.  William  Castle  Dodge,  of  Wash- 
ington, impts.  in  fire-arms. 

The  above  bear  date  August  7th. 

2052.  Horatio  Fletcher  and  George 
Gore,  of  Gateshead,  impts.  in  appa- 
ratus for  communicating  and  signal- 
ling between  passengers,  guards,  and 
drivers  of  railway  trains. 

2054.  William  B«id  Cordon,  of  Man- 
chester, impts.  in  the  construction  of 
shop  fronts  and  other  similar  parts 
of  buildings. 

2056.  William  Rock,  of  Walworth, 
impts.  in  printing  machines, 

2058.  Samuel  Middleton,   of    Shoe- 
maker -  row.      Doctors'  -  commons, 
impd.  arrangement  of  machinery  for 
brushing  hair. 
ne  above  bear  date  August  Sth. 

2069.  Jacob  Henry  Raddiflfe,  of  Old- 
ham, impU.  in  the  lubfieatinj^  of 
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spindles,  the  necks  or  bolsters  in 
which  the  said  spindles  revolve  having 
a  traversing  motion  in  the  said  neck 
or  bolster. 

2060.  George  Harvey  and  Alexander 
Harvey,  junior,  of  Glasgow,  impts. 
io  machinery  for  screwing  bolts  and 
nuts. 

2062.  Henry  Cartwright,  of  Broseley , 
Salop,  impts.  in  the  construction  of 
steam  engines. 

2065.  Arnold  Budenberg,  of  Manches- 
ter, impd.  apparatus  for  adjusting 
levels  and  other  instruments,— a  com- 
munication. 

2068.  James  William  Sumner,  of  Vaux- 
hall  bridge-road,  and  Clement  Au- 
gustus Scott,  of  Brompton,  impts. 
in  the  manufacture  of  bricks  and 
blocks  for  building  and  other  pur- 
poses. 

2070.  Ludwig  Shad,  of  Warrington, 
impts.  in  the  production  of  violet 
colors  from  magenta,  for  dyeing  and 
printing. 

The  e£ov€  bear  daie  August  9th. 

2071.  Mark  Henry  Blanchard,of  BUck- 
friars-road,  impts.  in  the  manufacture 
of  terra-cotta,  or  vitreous  stone. 

2072.  Thomas  Frederick  Henley,,  of 
Pimlico,  impts.  in  heating  and  eva- 
porating,— partly  a  communication. 

2073.  John  Ingham,  Henry  Ingliam, 
and  James  Broadley,  of  Halifax, 
impts.  in  looms  for  weaving. 

2076.  Carl  Johann  Reinhart  Jahns,  of 
Berlin,  impts.  in  mounting  telescopes 
and  microscopes. 

2077.  Thomas  Allcock,  of  Birming- 
ham, impts.  in  machinery  to  be  used 
in  the  manufacture  of  stair  rods. 

2078.  Joseph  Faren,  of  Belfast,  impts. 
in  the  process  of,  and  machinery  for, 
cleaning  China  grass  and  flax,  and 
remoting  therefrom  the  resinous  and 
woody  matters  that  adhere  to  the 
useful  fibres  of  the  plant. 

2079.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  machines 
for  making  eyelets,  — a  communi- 
cation. 

ne  above  bear  date  August  lOM. 

2061.  Peter  Carlsson  Kjellber^,  of 
Christianstad,  Sweden,  impts.  m  the 
mode  of  fixing  safes,  boxes,  or  other 
depositories  for  the  protection  of 
papers  or  other  materials  from  fire. 


2083.  Richard  Archibald  Brooman,  of 
Fleet- street,  impts.  in  treating  and 
printing  threads  employed  in  weav- 
ing,— a  communication. 

20H-lr  Robert  Willians  Armstrong,  of 
Belleek,  Fermanagh,  impts.  in  ma- 
chinery for  moulding  hollow  articles 
in  earth,  clay,  and  other  like  mate- 
rials. 

2085.  John  Henry  Johnson,  of  Lin- 
coln's-inn-fields,  impts.  in  the  manu- 
facture of  can  dies, — a  communication. 

2087.  Horace  Jee,  of  Liverpool,  impts. 
in  the  manufacture  of  table  salt. 

2086.  Thomas  English  Stephens,  of 
Liverpool,  impts.  in,  and  applicable 
to,  railway  carriages,  to  enable  pas- 
sengers to  pass  from  one  compart- 
ment to  another,  and  to  give  signals 
on  trains  in  motion. 

The  above  bear  date  August  Wth. 

2089.  Jonas  Tatham  and  John  Smith  i 
of  Rochdale,  impts.  in  machinery  for 
preparing  cotton,  wool,  and  other 
fibrous  materials. 

2090.  James  Knowles,  of  Eagley  Bank , 
near  Bolton,  impts.  in  machinery  for 
lubricating  the  axles  of  colliery  and 
other  similar  waggons  or  trucks. 

2091.  William  BuUough,of  Blackburn, 
impts.  in  looms  for  weaving. 

2092.  William  Edward  Newton,  of 
Chancery-lane,  impd.  burglar-proof 
lock, — a  communication. 

2094.  Henry  Woodward,  of  Cannon- 
street,  impts.  in  gas  burners. 

2095.  Henry  Woodward,  of  Cannon- 
street,  impts.  in  carburetting  coal  gas, 
and  manufacturing  artificiid  gas,  and 
in  the  machinery  or  apparatus  em- 
ployed therein. 

The  above  bear  date  August  I2th, 

2096.  Robert  Alexander  William  West- 
ley,  of  Camden-road,  Camden-town, 
a  combination  of  improved  method, 
apparatus,  and  receptacles  for  storing, 
preserving,  transferring,  and  discharg- 
mg  certain  fluids  for  sanitary  and 
protective  purposes. 

20^7.  Frederick  Brampton,  of  Bir- 
mingham, impts.  in  files  or  holders 
for  holding  letters  and  music,  and  for 
other  like  purposes. 

2099.  William  Frederick  Henson,  of 
New  Cavendish-street,  impts.  in  rail* 
way  chairs. 


Digitized  by 


Google 


262 


IrsWTOH^B  LOKHOK  JOtrfilTAL  0^  JiUtB. 


[**^^ 


2100.  James  Thomas  Lockey»  of  Sut- 
ton, near  St.  Helen's,  impts.  in,  and 
connected  with,  the  manufacture' of 
copper. 

2101.  John  Gallemore  Dale,  of  War* 
rington,  and  Richard  Samuel  Dale, 
of  Manchester,  impt.  preparation  for 
the  prevention  of  forgery  of  bank 
cheques,  bills,  and  other  documents. 
The  above  bear  date  August  I4th. 

21 03.  Reuben  Cornelius  Lilly  and  James 
Sunderland,  of  Birmingham,  impts. 
in  fastenings  for  sleeve  links,  soli- 
taires, brooches  and  other  articles  of 
jewellery. 

2104.  John  William  McDermott,  of 
New  York,  impts.  in  bolt-heading 
machines. 

2105.  John  Frederick  Boetius,  of 
Smethwick,  impts.  in  furnaces  to  be 
used  in  the  manufacture  of  glass, 
iron,  and  steel,  and  far  other  like 
purposes, — a  communication. 

2108.  James  Broun,  of  Greenock,N.B., 
impts.  in  revolving  fire-arms,  in  pro- 
jectiles, and  cartridges. 

2109.  William  Oldfield  Wilson  and 
Joseph  Wilson,  of  Liverpool,  impts. 
in  self-acting  apparatus  for  extin- 
ffuishingfiro  and  souudingfire  alarms. 

2110.  Midiael  Henry,  of  Fleet-street, 
impts.  in  the  production  of  surfaces 
by  means  of  photography, — a  com- 
munication. 

The  above  bear  date  August  \5tk, 

2111.  James  Billings,  of  Kentish-town, 
impts.  in  ventilators. 

2112.  WilUam  Clark,  of  Chanceiy- 
lane,  impts.  in  apparatus  for  taking 
measurements, — a  commnnication. 

2113.  John  Smith,  of  Bazenden,  Lan- 
oashire.and  William  Schofield,QlHey- 
wood,  Lancashire,  impts.  in  machinery 
used  in  washing,  bleaching,  and  dye- 
ing yarns  and  textile  fabrics  in  the 
bank, 

2114.  John  Ingham  and  John  Cnlpan, 
of  Bradford,  impts.  in  the  treating 
of  China  grass  or  other  vegetable 
fibrous  substances. 

2115.  William  Gadd,  of  Nottingham, 
and  John  Moore,  of  Manchester, 
impts.  in  looms  for  weaving. 

2116.  John  Henry  Johnson,  of  Lin- 
coln*s-inn-fields,  impts.  in  machinery 
or  apparatus  for  the  manufacture  of 
paper  bags,— a  communication* 


2118.  William  West,  of  St.  Blai^, 
Cornwall,  impts.  in  preparing  Inbri- 
cating  compounds. 

2119.  James  Bryce  Brown,  of  Cannon- 
street,  impts.  in  lawn  mowing  ma- 
chines. 

The  above  bear  date  August  \6th. 

2121.  Samuel  Phillips  and  Joseph 
Groves,  of  Birmingham,  impts.  in 
the  manufacture  of  safes. 

2122.  Abraham  Akeroyd  and  Jonathan 
Lister,  both  of  Bradford,  impts.  in 
shuttles  for  weaving  purposes. 

2123.  Oscar  Laurence,  of  Euston-road, 
medicine  for  the  cure  of  the  diseases 
of  the  stomach  (djspepsy,  cardialgy, 
indigestion)  and  the  hemorrhoids. 

2124.  Frederick  John  Jones,  of  Alder- 
manbury,  impd.  fastening  for  leggings 
or  other  articles. 

2125.  Eugene  Rimmel,  of  the  Strand, 
impt.  in  the  manufacture  of  metallic 
capsules. 

2127.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  mode  of,  and  ap- 
paratus for,  drying  timber,  grain,  and 
other  marketable  products, — a  com- 
munication. 

2128.  Nicholas  Charles  Sxerolmey,  of 
Belgrave-road,  Pimlico,  impts.  in  the 
mannfacturo  of  paper  boards  and 
pipes. 

The  above  bear  date  August  IJth. 

2129.  George  Hedgecombe  Smith,  of 
North  Perrott,  Somersetshire,  impt. 
in  dyeing  and  preparing  hemp  snd 
other  fibres,  for  the  manufacture  of 
yarns  and  other  fabrics. 

2135.  Arthur  Young  and  William 
Young,  of  Gower- street,  impts.  in 
type  -  distributing  and  compoaiog 
machines. 

2136.  William  Edward  Ged^  of  Wd- 
lingtoa-street.  Strand,  impd.  ma^ 
chinery  or  apparatus  for  reducing  the 
thickness  of  parts  of  calf  skins  or  of 
other  skins  or  hides,  —  a  eommuni- 
cation. 

2138.  George  Howard,  of  Bemers- 
street,  Oxford-street,  impd.  method 
or  process  for  ornamenting  walls  and 
other  surfaces  of  buildings, — a  com- 
munication. 

2139.  Joseph  Lionel  Naish,  of  Brighton, 
im|>d.  apparatas  for  illustrating  astro- 
nomical phenomena. 
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2141.  John  Hope,  of  Reading,  impta. 
in  packing  cases  or  boxes  for  holding 
or  packing  bottles  or  bottled  liquids. 
ne  above  bear  date  August  ISth. 

2143.  William  Wood  and  James  Wil- 
liam Wood,  of  MoDkhill,  near  Ponte- 
fracty  impts.  in  the  manufacture  of 
pomfret  cakes,  rolls,  and  pipes,  and 
of  loxenges,  and  in  apparatus  to  be 
used  in  the  manufacture  of  such 
articles. 

2144.  John  Samuel  Watson,  Albert 
Horwood,  and  Charles  Brumfit,  of 
Pall-mall  West,  impts.  in  constructing 
constant  galvanic  batteries  for  giving 
a  signal  or  alarm  in  case  of  fire,  and 
any  other  telegraphic  purposes. 

2145.  George  Whitford,  of  Acacia-road, 
a  toy  or  game  called  "  flying  fish." 

2146.  Chanes  Edkins,  James  Newman, 
and  Thomas  Greaves,  of  Birming- 
ham,  impts.  in  the  manufacture  of 
buttons. 

2147.  Richard  Archibald  Brooman,  of 
Fleet-street, impd.  method  of  twisting 
threads,  ^a  communication. 

2149.  William  Edward  Newton,  of 
Chanceiy-lane,  impts.  in  machinery 
for  making  bricks, -~ a  communi- 
cation. 

2150.  James  Battle  Austin,  of  Victoria 
Wharf,  Earl-street,  Blackfriars,  impts. 
in  appiurattts  for  stopping  bottles. 

2151.  William  Soper, of  Reading,  impts. 
in  breech-loading  fire-arms. 

Tke  above  bear  date  August  \Oth, 

2155.  Fleeming  Jenkin,  of  Duke-street, 
Adelphi,  impts.  in  machinery  to  be 
used  in  the  manufacture  of  telegraph 
cables. — August  2\st. 

2156.  Daniel  George  Staight  and 
Stephen  Staight,  of  Charles-street, 
Hatton-garden,  impt.  in  the  manu- 
facture of  keys  for  pianofortes  and 
other  musical  instruments  requiring 
snch  keys. 

2157.  Jamet  Alfred  Turner,  of  West 
Gorton,  near  Manchester,  impd.  cover- 
ing for  rollers  or  cylinders. 

2158.  John  Lock  wood,  of  Leeds,  impts. 
in  steam  boiler  and  other  furnaces. 

2159.  Frederick  Charles  Bryan  Robin- 
son, of  Carlisle,  impd.  safety  couplings 
for  railway  carriages. 

2160.  Manuel  Jos^  Lopez  y  Munoz,  of 
Cuba,  impts.  in  machinery  for  making 
dgarettest 


2161.  Charles  Marsden,  of  Kingsland- 
road,  impts.  in  the  construction  of 
electric  telegraph  cables,  and  in  the 
preparation  of  telegraph  wires. 

2162.  Derwas  Owen  Jones,  of  Pontes- 
ford,  Salo{),  impd.  apparatus  to  facili- 
tate the  cleansing  and  examination 
of  the  bottoms  of  ships  and  other 
submerged  structures. 

2163.  John  Gilbert  Aveiy,  of  Regent- 
street,  composition  suitable  for  use 
as  paint  and  protective  coating, — a 
communication. 

The  above  bear  date  August  22nd, 

2165.  Henry  Willis  and  George  Rice,  of 
Worcester,  impts.  in  sewing  machines, 
and  in  winders  for  sewing  machines. 

2166.  John  Howard  Scott,  of  West 
Gorton,  near  Manch  ester,  impd.  fur- 
nace for  annealing  iron  and  steel 
wire  or  rods. 

2167.  John  Newton,  of  Preston,  impd. 
gully  or  stenc'i  trap  for  the  preven- 
tion of  the  escape  of  noxious  effluvia 
from  drains  or  sewers,  and  for  pre- 
venting the  ingress  of  sand  or  other 
solid  matters  into  the  same. 

2168.  Lippmann  Jacob  Levisohn,  of 
Powell -street  West,  Goswell-road, 
impt.  in  syphons. 

2170.  Donald  McRellar,  of  Glasgow, 
impts.  in  lithographic  and  copper- 
plate printing,  and  in  the  machinery 
or  apparatus  connected  therewith. 

2171.  £<lward  Henry  Cradock  Monck- 
ton,  of  Dublin,  impts.  in  the  manu- 
factiu'e  of  the  straw  of  rye,  and  other 
straws  and  grasses,  into  fibre,  and 
utilising  the  refuse. 

The  above  bear  date  August  23rd. 

2173.  John  Moody,ofGoo]e,  Yorkshire, 
impts.  in  floating  lights,  beacons, 
floating  batteries,  and  otlier  vessels. 

2174.  David  Davies,  of  Crumlin,  Mon- 
mouthshire, impts.  in  steam  hammers. 

2175.  William  Colborne  Cambridge,  of 
Bristol,  impts.  in  the  manufacture  of 
steel,  iron,  and  metal  suitable  for 
bearings,  and  in  apparatus  for  the 
same. 

2176.  Frederick  Thomas,  of  Bishops- 
gate-street  Within,  impts.  in  the 
method  of  heating  the  ovens  and 
boilers  of  kitchen  ranges  or  cooking 
stoves. 

2177*  Frederick  Ayckboum,  of  South* 
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ampton-itreety  Wettmintter,  impta. 
in  itockinffg. 

2178.  William  Edward  Newton,  of 
Cbancery-lane,  impt8.in  well-sinking 
tubes, — a  communication. 

2179.  Giacomo  Ba^agatti,  of  Leicet- 
ter-square,  impt.  in  gas  burners. 

The  abwe  bear  date  Auguet  2Ath. 

2181.  Lemuel  Clayton,  of  Stamford- 
street,  impts.  in  the  manufacture  and 
omamentmg  of  carpets,  rugs,  and 
other  fabrics. 

2182.  Heniy  Henson  Henson,  of  Par- 
liament  -  street,  impts.  in  railway 
chairs,  fastenings,  and  sleepers. 

2183.  William  Rogers,  of  Newport, 
Monmouthshire,  impts.  in  the  con- 
struction of  the  permanent  way  of 
railways. 

2185.  George  Washington  Howard,  of 
West  Bloomfield,  Michigan,  U.S.A., 
impts.  in  tanks  and  other  receptacles 
for  containing  and  transporting  pe- 
troleum, naphtha,  and  otner  oils  and 
liquids,  to  prevent  wasteage  by  fire 
or  filtration,  or  evaporation^  or  hazard 
of  life. 

2187.  Charles  Adolphus  Watkins,  of 
Greek-street,  Westminster,  impts.  in 
apparatus  for  supplying  carbonic  acid 
gas  to  casks  and  other  vessels  from 
which  beer,  wine,  and  other  fermented 
liquors  are  drawn. 

2189.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  steam  boilers 
or  generators, — a  communication. 

2 190.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  construction 
of  skates, — a  communication. 

2191.  John  Moule,  of  Hackney- road, 
impt.  in  the  treatment  of  tar  and 
other  substances  suitable  to  be  used 
in  the  manufacture  of  paint,  and  for 
other  purposes. 

ne  above  bear  date  August  25M. 

2192.  Frederick  Hazeldine,  of  Lant- 
street^  Borough,  impts.  in  the  con- 
struction of  vans,  wagons,  or  carts 
employed  for  transporting  furniture 
ana  other  goods  on  common  roads 
and  railways. 

2193.  John  Fulleck  Hearsey,  of  Park- 
place.  Church  -  street,  Brompton, 
impd.  construction  of  spirit  meter, — 
a  communication. 

2194.  James  Alfred  Wauklyn,  of  the 


Ci^,  impts.  in  the  manufacture  of 
violet  dye  stufls. 

2195.  John  Fordred,  of  Blackheath, 
impts.  in  the  treatment  of  certain 
products  obtained  in  the  refining  of 
petroleum,  and  of  other  hydro-caibon 
oUs. 

2197*  John  Symmona,  of  Wolverhamp- 
ton, impts.  in  the  manufactore  of 
horse-shoes,  and  in  machinery  oaed 
in  the  said  manufacture. 

2198.  Edmund  Dormao  Hodgson,  of 
Paper-buildings,  impta.  in  tlw  manu- 
facture of  locks. 

2 199.  Robert  Gordon  Rattrav,  of  Aber- 
deen, impts.  in  apparatus  for  snpply- 
ing  regulated  or  measnred  quantities 
of  water. 

Tke  above  bear  date  August  26ik. 

2202.  William  Graham,  of  Bolton,  John 
Broughton,  of  Manchester,  and 
Thomas  Corkhill,  of  Birkenhead, 
impts.  in  rotatory  engines. 

2206.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  dyeing  and  fixing 
colors  in  fibres,  yams,  and  fisbricsy— 
a  communication. 

2207.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  apparatus  for  raising 
and  holding  the  skirts  of  ladier 
dresses, — a  communication. 

2209.  Stopford  Thomas  Jones,  of 
Oxford-terrace,  Peckham,  impte.  in 
submarine  electric-telegraph  eables. 

2211.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  apparatus  for  sup- 
plying boilers  with  water, — a  com- 
munication. 

2212.  Edward  Davies  and  Richard 
Hobbs  Taunton,  of  Birmingham, 
impd.  combination  drill  brace. 

2213.  Peter  Pig^t,  of  Argyll-street, 
Regent-street,  impts.  in  electric  tele- 
graph cables,  and  in  transmitting 
signals  therethrough. 

The  above  bear  date  August  SBtA. 

2215.  George  Robinson,  of  Kingswin- 
ford,  impts.  in  moulds  for  casting 
metallic  pipes,  retorts,  and  other 
articles. 

2216.  Adolf  Gurlt,  of  Birmingham, 
impts.  in  condensing  and  u^izing 
sulphurous  smokes  and  vapoury  and 
in  apparatus  to  be  used  for  that 
purpose. 

2220.    William   Henry    Gummer,   of 


Digitized  by 


Google 


^3 


KEWTOK'B  LONDOK  JOUBKAL  07  ABTB. 


255 


Rotherham,  impd.  stendi-trap  and 
sink-pipe  protector. 

2222.  Isaae  Bailey  and  William  Henry 
Bailey,  of  Keighley,  impts.  in  ma- 
chinery for  combing  wool  and  other 
filnrous  materials. 

2223.  William  Clark,  of  Chancery-lane, 
impts.  in  apparatus  for  propelling 
TcsselSf^a  communication. 

2224.  George  Frederick  White,  of 
Homsey,  and  Har?ey  Chamberlain, 
of  Falcon-square,  London,  impts.  in 
apparatus  for  elongating  and  con- 
tracting waist  and  outer  belts ;  which 
apparatus  is  also  applicable  for  other 
purposes. 

l%e  above  bear  date  August  29th, 

2225.  Thomas  Cope,  of  William-street, 
Hampstead-roaa,  and  William  Guest, 
of  Rosoman-street,  Clerkenwell,  . 
impts.  in  tiie  manufacture  of  rope, 
cordage,  yarn,  wire  rope,  and  otner 
such  like  twisted  and  plaited  fabrics, 
and  in  the  'machinery  employed 
therein. 

2229.  William  Crookes,  of  Wine  Office- 
court,  Fleet^street,  impts.  in  extract- 
ing and  separating  gold  and  silver 
from  their  ores  or  matrices,  and  in 


the  treatment  of  meieafy  employed 
for  such  purposes. 

2230.  Charles  Francis  Anderson,  of 
Finchley,  and  David  Durant,  of 
Colney  Hatch,  impts.  in  apparatus 
applied  to  pockets,  to  ensure  the 
safety  of  their  contents. 

2231.  John  Henry  Johnson,  of  Lin- 
coln's-inn-fields,  impts.  iu  tanning, 
and  in  the  preparation  of  extracts  to 
be  used  therein, — a  communication. 

2232.  Thomas  Wrigley  and  Marcos 
Brown  Westhead,  of  Manchester, 
impd.  method  of  retaining  and  pre- 
venting the  vibration  of  sliding 
windows  used  in  dwellings,  and  in 
railway  and  other  vehicles;  and  for 
an  improved  apparatus  for  effecting 
the  said  purposes. 

2233.  William  Henry  Postlethwaite 
Gore,  of  Langham-street,  Portland- 
place,  impd.  means  of  securing  corks 
m  the  necks  of  bottles. 

2235.  Samuel  Gilbert  and  Samuel 
Gilbert  the  younger,  of  Wansford, 
Northamptonshire,  impd.  implement 
for  cultivating  or  tilling  land. 

2236.  George  Smith  and  Charies 
Ritchie,  of  Upper  Thames-street, 
impts.  in  brushes. 

The  above  bear  date  August  30M. 


Ittfai  patents  S^eJUIt. 


1865. 

504.  Godfiey  Sinclair.  567. 

$18.  C.  W.  Lancaster.  568. 

524.  John  Shortridge.  572. 

525.  C.  J.  Rowe.  573. 

531.  E.  P.  H.  Gondonin.  577. 

532.  T.  Routledge  and  T.  Biohatdson.  578. 
683.  J.  H.  RawUns  and  J.  Chappell.  579. 
537.  John  Askew.  580. 

541.  Ralph  Smith.  581. 

542.  Charles  Whiting.  585. 

547.  Comyn  Ching.  589. 

548.  M.  B.  Nairn.  591. 

650.  T.  W.  Roys  and  G.  A.  Lilliendahl.      592. 

651.  Robert  BarcUy.  597. 
653.  John  Bkckie,Jun.  599. 
658.  George  Lauder.  602. 

559.  J.  M.HArt.  608. 

560.  ArthnrDavey.  610. 
662.  W.  B.  Dalflton.  6U. 
666.  J.  Hartshorn  and  W.  Redgate.  612. 


Sydney  Whitmg. 

T.  S.  Smith. 

G.  H.  Barth. 

William  Holiday. 

John  Dodd. 

W.  E.  Kochs. 

A.  T.  Godfrey. 

T.  Horton  and  D.  S.  Prioe. 

James  Park. 

Samuel  CSiatwood. 

Peter  RothweU. 

Charles  Rahn. 

Robert  Johnson. 

D.  Manwell  and  J.  Manwell. 

R.  A.  Brooman. 

Luke  Thomas. 

Henry  Taylor. 

L.  L.  C.  CUtam. 

R.  A.  Brooman. 

irmiamaalow. 


Digitized  by 


Google 


256 


irBWTOH*S  LOVBON  JOTHLSAX  OF  ABTS. 


624. 
628. 
633. 
6S4. 
635. 
636. 
637. 

688. 
639. 
642. 
648. 
649. 
652. 
659. 
.660. 
661. 
662. 
663. 
665. 
666. 
668. 
669. 
670. 

671. 
675. 
680. 
684. 
687. 
690. 

692. 
693. 
695. 
697. 
701. 
702. 
705. 
708. 
709. 
710. 
711. 
712. 
714. 
717. 
718. 
726. 
729. 
730. 
736. 
787. 
738. 
740. 
741. 
745. 
748. 
750. 


S.  PhiUipfl  and  J.  Grores.  757. 

Francis  Craicksliank.  758. 

William  Riddle.  759. 

E.  W.  Young.  761. 
R.  A.  Brooman.  762. 
J.  H.  WilBOD.  763. 
LoftuB  Perkins.  764. 
A.  £.  A.  Aubert  and  Q.  £.   M*       765. 

Gerrard.  768. 

William  Clark.  772. 

William  Clark.  774. 

Frederick  Tolhaaaen.  777. 

John  Shanks.  778. 

Morpran  Morgans.  779. 

F.  W.  Tomer.  780. 
WiUiara  CUrk.  792. 
J.  T.  Harris.  796. 
W.  H.  James.  797. 
R.  G.  Fisher.  810. 
W.  J.  Daning.  813. 
W.  D.  AUen.  820. 
Joseph  CiifL  824. 

G.  ¥.  Ansell.  832. 
Victor  Delperdanffe.  848. 
J.  Freeman,  E.  G.  Freeman,  and       859. 

C.  H.  Freeman.  868. 

£.  A.  Phillips.  890. 

George  Wright.  901. 

J.  Samnel  and  S.  Millboam.  912. 

Charles  Johnson.  917. 

Julius  Garellv.  932. 

T.  Whitehead  and  H.  W.  White-       943. 

head.  952. 

£.  B.  Wilson.  953. 

J.  M.  Napier.  955. 

John  Tann.  98O. 

R.  M.  Roberts.  iol9. 

Robert  Marsden,  iqU. 

Henry  Hill.  io48. 

Francis  Wise.  J  050. 

F.  A.  Braendling.  ii04. 
James  Deas.  '  1134. 
George  Evans. .  1240. 
R.  A.  Brooman.  1282. 
R.  A.  Brooman.  1325. 
E.  D.  Hodgson.  1392. 

G.  T.  Bousfield.  1494. 
Longin  Gantert.  1562. 
Henry  Chevob.  1592. 
A.  P.  Price.  1623. 
J.'F.  Brinjes.  1631. 
John  Ramsbottom.  1646. 
J.  Farrar  and  E.  Booth.  1672. 
William  Loeder.  1677. 
Robert  Bell.  1837. 
William  Brookes.  1844. 
H.  A.  Bonneville.  1858. 
Benjamin  Lawrence.  1885. 
James  Bollough. 


James  McConneU* 

Gerald  Ralston. 

E.  Pilling  and  J.  Harper. 

Joseph  Walls. 

Thomas  Kenyon,  jfuu 

Francis  Wise. 

James  Yero. 

J.  C.  Stevenson. 

J.  H.  Kidd  and  J.  C.  Mather. 

J.  T.  Cook  and  J.  T.  Cook,  jun. 

Isidor  Philippsthal. 

R.  T.  Crawshay  and  J.  A.  Lewis. 

Samuel  Chatwood. 

William  Menelaiis« 

A.  R.  Mackenzie, 

William  Berry. 

W.  M.  Williams. 

Harold  Potter. 

William  darka. 

T.  H.  Sannders. 

Henry  Oakea 

G.  H.  Oastree  and  J.  A.  Ckstree, 

William  Loeder. 
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ON  THE  USB  AND  ABUSE  OP  COAL  IN  OUE 
MANUFAOTOEIBS. 

But  few  people  in  this  countrj  can  require  to  be  told  that  any 
considerable  improyement  in  the  production  or  application  of  artificial 
heat,  would  constitute  one  of  the  most  profitable  inventions  of  the 
present  day ;  consequently,  we  regard  it  as  unnecessary  to  point  out 
the  importance  of  the  subject  now  before  us.  To  diminish,  however,  in 
some  degree  the  difficulties  connected  with  the  elucidation  of  this 
subject,  we  will  begin  by  endeavouring  to  separate  the  chemical  from 
the  mechanical  part  of  our  argument,  so  as  to  circumscribe  or  define 
the  outline  of  those  impediments  that  beset  the  question  of  perfect 
combustion.  In  burning  coal  we  really  bum  two  substances  which 
differ  greatly  in  their  combustible  qualities ;  that  is  to  say,  we  bum 
hydrogen  and  carbon,  the  first  of  which  will  oxidise  or  burn  under 
conditions  that  leave  the  latter  unburnt.  Then,  again,  we  practically 
attempt  to  bum  coal  in  oxygen  gas  diluted  with  nearly  four  times  its 
bulk  of  nitrogen  gas ;  that  is  to  say,  in  atmospheric  air.  But  the 
chemical  impediments  to  perfect  combustion  created  by  such  an 
attempt,  amount  to  this :  firstly,  the  hydrogen  of  the  coal  being  more 
combustible  than  the  carbon,  has  a  disposition  to  seize  upon  the 
oxygen  of  the  air,  and  leave  the  carbon  unbumt ;  secondly,  the  nitrogen 
of  the  air,  by  diluting  the  effect  of  the  oxygen,  reduces  the  intensity  of 
the  heat  given  off  by  the  hydrogen,  so  as  to  bring  the  temperature 
below  that  point  at  which  the  carbon  from  coal  will  burn  ;  therefore, 
chemically  speaking,  a  double  tendency  exists  to  leave  the  carbon  of 
the  coal  unconsumed — a  fact  which  we  see  daily  exemplified  by  the 
formation  of  soot.  There  is,  however,  a  much  more  serious  question 
than  the  production  of  soot  connected  with  the  difficulties  of  perfect 
ccmbustion,  and  this  arises  out  of  the  disposition  of  red-hot  carbon  to 
decompose  carbonic  acid  gas  and  convert  it  into  carbonic  oxide  gas, 
with  the  absorption  of  an  immense  amount  of  caloric,  or,  in  other 
words,  with  the  generation  of  much  cold.  For  example,  if  one  pint  of 
carbonic  acid  gas  is  subjected  for  a  short  time  to  the  action  of  a 
quantity  of  red-hot  coke,  the  gas  is  decomposed  and  converted  into  two 
pints  of  carbonic  oxide  gas,  and  during  this  process  a  vast  amount  of 
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heat  18  rendered  latent  or  lost ;  bo  that  it  is  practically  possible  for  ns 
to  take  two  equal  quantities  of  coke,  and  having  burnt  one  of  these, 
then  to  pass  the  resulting  carbonic  acid  gas  over  the  other  portion  of 
coke  in  such  a  manner  as  to  absorb  or  render  latent  an  amount  of  heat 
almost  equal  to  the  whole  of  the  heat  given  off  by  the  first  portion  of 
coke.  To  speak  plainly,  it  is  possible  to  bum  coal  so  as  to  obtain  little 
or  no  heat  from  its  combustion,  in  consequence  of  the  formation  of 
carbonic  oxide  gas ;  and  this  circumstance  we .  most  earnestly  wish  to 
impress  upon  the  attention  of  the  public ;  for  the  production  of  unbumt 
coal  or  soot  is  a  defect  at  once  visible  to  the  eye,  and  therefore  calcu* 
lated  to  attract  the  notice  of  every  person ;  but  the  formation  of  an 
invisible  gas  like  carbonic  oxide,  is  a  defect  which  may  and  does  go  on 
to  an  extent  far  beyond  even  the  imagination  of  the  most  careful 
manufacturer,  as  we  shall  hereafter  show  by  a  reference  to  actual 
experiments.  With  regard  to  the  mechanical  difficulties  connected 
with  combustion,  these  are  very  much  dependent  upon  the  radiation 
and  conduction  of  heat  by  the  different  substances  employed  in  the 
construction  of  our  furnaces  and  the  steam-boilers  placed  over  them. 
As,  however,  the  principles  of  calorific  radiation  and  conduction  are 
almost  totally  unknown  to  the  constructors  of  our  Airnaces,  it  need  not 
surprise  us  to  find  that  much  of  the  heat  produced  by  our  fuel  is  lost 
or  misapplied  in  the  generation  of  steam.  The  radiation  of  heat  takes 
place  under  such  laws  that  its  effect  diminishes  as  the  square  of  the 
distance :  consequently,  if  a  fire  at  the  distance  of  one  foot  from  a 
boiler  is  able  to  boil  off  16  lbs.  per  minute  of  water  by  radiation,  at  a 
distance  of  two  feet,  it  will  boil  off  only  4  lbs.,  and  at  four  feet  but  1  lb. 
of  water  per  minute. 

In  respect  to  the  conduction  of  heat,  it  might  at  first  sight  appear 
that  in  this  particular  we  are  limited  to  the  conducting  powers  of 
water  and  malleable  iron ;  but  a  very  slight  examination  of  the  prac- 
tical working  of  the  question  soon  teaches  us  that  the  conducting 
power  of  the  iron  is  set  at  nought  by  the  deposition  of  calcareous 
matter  having  a  conducting  power  scarcely  equal  to  ^th  of  that 
possessed  by  iron.  To  render  our  remarks  intelligible,  we  say  that  by 
actual  experiment  we  have  proved  that  if  an  iron  boiler  1  inch  thidt 
will  boil  off  50  lbs.  of  water  per  minute,  the  same  boiler  having  within 
it  a  calcareous  crust  1  inch  thick  will  boil  off  only  about  1  lb.  of  water 
per  minute,  the  heat  applied  to  the  exterior  of  the  boiler  being  equal 
in  both  cases.  Hence,  then,  we  see  that  it  is  possible  so  to  place  a 
boiler  as  to  lose  by  radiation  fifteen  parts  out  of  sixteen  of  the  heat 
applied  to  it ;  and  again,  it  is  possible,  by  permitting  the  incrustation  of 
a  boiler,  so  to  diminish  the  conducting  power  of  the  iron  as  to  lose 
forty-nine  parts  out  of  fifty  of  the  heat  applied  to  it.  No  doubt  these 
extreme  calculations;  but  what,  after  all,  is  the  real  condition  of  the 
^    It  is  this,  that  practically  at  this  moment  in  our  manufiMstories, 
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with  a  kind  of  coal  capable  of  converting  fifteen  times  its  weight  of 
water  into  steam,  only  6 lbs.  of  steam  are.  raised  per  lb.  of  coal,con- 
Bumed ;  in  other  words,  more  than  one-half  of  the  coal  burnt  under  our 
■team  boilers  is  thrown  into  the  air  and  lost.  Nor  is  this  a  hasty- 
assertion,  for  it  is  based  upon  the  daily  working  of  several  different 
Btteam  boilers  in  London,  Liverpool,  Manchester,  Newcastle-on-Tjne, 
and  G-lasgow. 

Having  thus  far  pointed  out  the  impediments  which  chemically  and 
mechanically  interfere  with  the  production  and  application  of  the  heat 
from  coal,  we  will  now  relate  what  we  ourselves  have  done  within  the 
last  two  years  by  way  of  removing  these  impediments.  To  ascertain 
the  extent  of  the  loss  created  by  imperfect  combustion  in  our  furnaces, 
it  became  necessary  to  eiamine  the  composition  of  tlie  air  passing  from 
the  chimney.  Of  course  we  had  no  difficulty  in  coUecttug  a  portion  of 
this  air,  which  was  then  analysed  in  the  following  manner : — From  a 
measured  quantity  of  it,  the  carbonic  acid  was  abstracted  by  a  solu- 
tion of  caustic  potash  ;  the  oxygen  was  then  removed  by  adding  a  little 
pyro-gallic  acid  to  the  potash  solution :  this  solution  was  then  poured 
out  and  replaced  by  a  solution  of  the  proto-chloride  of  copper  in 
muriatic  acid,  so  as  to  absorb  the  carbonic  oxide,  after  which,  in  some 
eases,  the  remaining  air  or  gas  was  passed  over  red  hot  oxide  of  copper 
contained  in  a  glass  tube,  with  a  view  to  discover  the  quantity  of 
hydrogen  contained  in  it.  It  might  have  been  anticipated  that 
the  results  from  different  chimneys  and  at  different  periods  of 
the  charge  of  fiiel  would  have  been  exceedingly  various  and 
eontradictory ;  but  although  not  absolutely  uniform,  our  results 
present  a  general  agreement  in  the  most  important  features  that 
cannot  be  regarded  as  otherwise  than  satisfactory  so  far  as  the 
object  of  our  inquiry  is  concerned.  After  making  upwards  of  370 
experiments  upon  the  air  from  42  different  chimneys,  we  have  come  to 
this  general  conclusion — that,  except  immediately  after  a  charge  of 
coal,  the  air  from  a  well-fed  furnace  contains  no  appreciable  amount  of 
hydrogen  or  bydro-carboa,  or  sulphurous  acid  ;  that  the  quantity  of 
carbonic  aoid  gas  ia  about  6  per  cent.,  the  quantity  of  oxygen  gas  about 
9  per  cent.,  and  the  quantity  of  carbonic  oxide  gas  about  8  per  cent., 
tiius  learing  us  to  infer  that  about  9  per  cent,  of  the  oxygon  in  atmos- 
pheric air  is  consumed  by  the  hydrogen  of  the  coal.  Hence  it  appears, 
that  in  reapect  to  the  production  of  heat  in  furnaces,  9  parts  of  the 
oxygen  of  the  air  escape  unacted  on ;  and  of  the  remaining  12  parts  6 
are  converted  into  carbonic  acid,  2  combine  with  the  hydrogen  to  form 
water,  and  4  are  carried  off  in  the  shape  of  carbonic  oxide  gas.  Con- 
aequently,  we  may  say  that  out  of  every  12  degrees  of  heat  which 
ought  to  be  produced  by  our  fuel  4  degrees  are  directly  abstracted  by 
the  generation  of  carbonic  oxide  gas,  and  probably  not  less  than  1 
degree  in  addition  ia  absorbed  by  the  gas,  and  rendered  latent ;  there 

Digitized  byL^OOQlC 


260  hbwton'b  LoiTDOir  jotjekal  or  aets.  [""TSf^ 

fore  it  is  evident,  by  the  analysis  of  the  air  from  our  fiirnaoe  chimneya, 
that -^ths  of  the  fuel  consumed  upon  the  furnace  bars  is  lost  as  carbouio 
oxide,  and  thrown  uselessly  out  at  the  chimney.  But  we  have  seen  that 
practically,  in  the  generation  of  steam,  only  i^ths  of  the  total  calorific 
power  of  the  coal  is  employed  or  absorbed  by  the  steam  produced ;  and 
if  we  allow  -j^th  of  this  calorific  power  as  a  necessary  means  for  creating 
a  draught  in  the  chimney,  we  shall  still  have  -rrths  unemployed  or  lost : 
consequently,  in  a  practical  point  of  view,  it  appears  that  heat  is 
carried  off  otherwise  than  by  the  action  of  the  carbonic  oxide  gas.  To 
render  the  amount  of  this  loss  intelligible,  we  must  reduce  our  fractions 
to  a  common  denominator :  that  is  ^  to  ^^^  and  -f^  to  -ffif,  from  which 
we  see  that  yVVths  of  the  heat  are  lost  by  radiation  and  imperfect  con- 
duction.  If,  then,  we  assume  that  any  given  quantity  of  coal,  when 
burnt  in  our  steam-boiler  furnaces,  will  give  out  180  degrees  of  heat, 
that  heat  will  be  thus  distributed : — 

Usefully  employed  in  raising  steam     •  •         •  •     84  degrees. 
Lost  from  carbonic  oxide  gas  .  •         •  •     75       „ 

Lost  from  radiation  and  imperfect  conduction  .  •     21       „ 

Total..  ..  ..180 

Merely  to  point  out  an  imperfection  is,  after  all,  but  a  very  sorry 
quali&cation,  and  therefore  we  have  tried  to  go  a  little  farther; 
we  have  tried  to  improve  our  steam-boiler  furnaces,  and  apparently 
with  some  success.  Many  years  ago  Dr.  Kennedy  asserted  that  the 
hottest  part  of  a  furnace  is  one  inch  above  the  bars,  and  this  is  true 
with  furnaces  having  a  slow  draught ;  but  with  a  quick  draught  it  is 
otherwise ;  and  from  pyrometrical  experiments  made  in  boiler  furnaces, 
we  have  found  that  the  hottest  point  is  between  two  and  three  inches 
above  the  bars  of  the  furnace :  consequently,  we  recommend  that  never 
more  than  four  nor  less  than  two  inches  in  depth  of  fuel  be  upon  the 
bars  of  a  steam-boiler  furnace  in  action.  If  less  than  two  inches  be 
upon  the  bars,  much  useless  air  wili  pass  through  the  fuel,  and  carry  off 
the  heat ;  if  more  than  four  inches  be  upon  the  bars,  great  part  of  the 
carbonic  acid  produced  near  the  bottom  of  the  fuel  will  be  de- 
composed  near  the  top,  and  converted  into  carbonic  oxide  gas  with 
the  destruction  or  absorption  of  a  vast  amount  of  heat,  thus 
rendered  latent.  From  what  we  have  stated  in  regard  to  the 
radiation  of  heat,  it  is  clear  that  the  boiler  ought  to  be  placed  as  near 
to  the  fire  as  possible,  and  by  so  doing  this  additional  advantage  is 
gained:  it  prevents  a  lazy  stoker  from  overcharging  his  furnace  bars 
and  thus  producing  an  extra  amount  of  carbonic  oxide.  Great  stress 
is  laid  by  some  stokers  upon  the  burning  away  of  the  boiler  in  con- 
sequence of  this  close  proximity  of  the  fire :  it  is  not,  however,  the 
nearness  of  the  fire,  but  the  thickness  of  the  internal  cnistation,  which 
causes  the  burning  away  of  the  boiler;  and  this  we  will  hereafte 
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explain.  At  present,  we  return  to  the  question  of  combustion.  From 
our  analyses  of  the  air  in  the  chimneys,  it  is  evident  that  sufficient 
oxygen  exists  in  it  to  convert  the  carbonic  oxide  into  carbonic  acid,  or, 
in  other  words,  to  completely  burn  the  whole  of  the  fuel :  why,  then,  is 
the  carbonic  oxide  not  burnt?  This  arises  from  two  causes :  the  positively 
anti-inflammatory  nature  of  carbonic  acid  gas,  and  the  cooling  influence 
of  the  nitrogen  gas  and  sfceam  boiler,  by  which  the  temperature  of  the 
mixed  air  is  cooled  below  that  point  at  which  carbonic  oxide  gas  will 
take  fire  and  burn.  Now,  although  we  cannot  alter  the  positive  power 
of  the  carbonic  acid,  we  may  overcome  the  cooling  influence  of  the 
other  agents;  and  this  has  been  most  successfully  effected  in  the  follow- 
ing manner: — ^A  cast-iron  tube,  4  inches  in  dmraeter,  was  fixed  in  the 
lower  part  of  the  chimney  and  made  to  communicate  with  the  external 
air  by  means  of  a  bend,  at  a  height  of  6  feet  from  the  ground  ;  to  the 
lower  end  of  this  tube  a  similar  tube  was  fixed,  and  this  was  made  to 
pass  horizontally  under  the  boiler  about  1  inch  from  it.  The  horizontal 
part  of  the  tube  terminated  immediately  over  the  back  of  the  furnace 
and  was  joined  to  the  middle  of  a  cross-piece  of  similar  tubing;  the 
cross-piece  being  as  long  as  the  width  of  the  furnace  and  closed 
at  the  ends,  but  pierced  all  along  with  a  number  of  i-inch  holes 
at  the  distance  of  2  inches  from  each  other.  The  theory  of  the 
action  of  this  tube  is  very  simple :  from  its  position  it  becomes 
heated  throughout  its  whole  length,  and  the  cross-piece  in  par- 
ticular l)ecomes  red-hot ;  the  draught  of  the  furnace  causes  the  air 
to  enter  at  the  bend  or  open  end,  and  traversing  the  tube  this  air  issues 
in  a  red-hot  state  from  the  holes  in  the  cross-piece,  where  it  meets  and 
burns  the  carbonic  oxide  gas  as  fast  as  this  is  generated  by  the  fuel. 
The  result  is,  that  in  four  steam  boilers  where  this  contrivance  has  been 
applied,  the  steam  is  generated  much  more  readily  than  usual,  and  a 
manifest  econoaiy  of  coal  is  taking  place.*  It  is  necessary,  however, 
for  us  to  remark,  that  another  expedient  has  also  been  adopted  in  the 
case  of  the  same  boilers  :  this  relates  to  the  prevention  of  incrustation. 
A  few  careful  analyses  had  convinced  us  that  this  incrustation  is  not 
due  to  carbonate  of  lime,  but  to  sulphate  of  lime,  by  which  the 
particles  of  carbonate  of  lime  are  cemented  together  and  converted  into 
a  crust.  To  prevent  the  formation  of  this  crust,  it  is  necessary  only 
to  destroy  the  sulphate  of  lime,  which  is  easily  done  by  adding  1  lb.  of 
common  carbonate  of  soda  (washerwoman's  soda)  to  every  300  gallons 
of  water  supplied  to  the  boiler.  This  converts  the  whole  of  the  lime 
into  carbonate,  which  has  no  tendency  to  agglutinate^  but  remain  as 

*  Oar  contribator  is  probably  Aware,  in  common  with  many  of  our  readers,  that 
the  principle  of  introducing  air  at  or  near  the  bridge  of  the  furnace  is  not  new, 
as  witness  the  several  plans  shown  in  PUte  IX.,  Vol.  I.,  Lon.  Jour.^  New  JSeries, — 
TIC,  Frankhams's,  Qariand  and  Glasson's,  Woodcock's,  and  Robertson's ;  but  nona 
of  these  plans  appear  to  us  calculated  to  effect  the  object  which  he  contempia^ 
— Ed.  Lom.  Jouk. 
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a  semi-cryBtalline  powder,  that  may  either  be  collected  by  placing 
an  empty  vessel  in  the  boiler,  op  it  may  be  blown  out  at  intervals  in 
the  form  of  milky  fluid.  In  both  cases  the  conducting  power  of  the 
iron  boiler  is  preserved,  which  not  only  facilitates  the  development  of 
steam,  but  prevents  the  burning  or  oxidisemeat  of  the  boiler.  That 
it  must  also  prevent  or  diminish  the  number  of  explosions  is  more  than 
probable . 

Lewis  THOimoK,  M.B.C.S. 


THE  AMERICAN  TOEPEDOS  AT  CHATHAM. 

Thb  recent  American  war,  which  has  been  carried  on  witii  all  the 
appliances  of  science  known  to  a  people  both  quick  to  invent  and 
ready  to  employ  any  and  all  the  contrivances  that  promise  success,  has, 
as  might  have  been  expected,  brought  out  some  facts  which  the  nations 
of  Europe  cannot  afford  to  neglect.  Not  the  least  important  of  these 
is  the  practicability  of  introducing  torpedos  into  naval  warfare,  both  as 
instruments  of  attack  and  defence.  It  is  not,  perhaps,  generally 
known,  but  it  is  nevertheless  true,  that  the  skill  which  the  Federals 
acquired  in  the  use  of  the:3e  formidable  weapons  was  the  main  cause  of 
the  sudden  opening  of  the  long  beleaguered  city  of  Bichmond  to  thttf 
forces. 

During  the  Bussian  war,  it  will  be  remembered  that  the  Baltic 
Sea  was  carefully  studded  with  torpedos,  c<mstructed  under  the 
personal  superintendence  of  a  learned  professor,  whose  design  was  to 
make  them  float  below  the  surface  of  the  water,  and  explode  either  by 
percussion  on  the  grating  of  a  British  hull  against  them,  or  by  applying 
to  them  an  electric  current.  So  little,  however,  were  Professor  Jacobi*s 
torpedos  calculated  to  protect  the  Bussian  ports  and  roadsteads  from 
molestation,  that  they  served  as  sport  for  our  sailors,  who  fished  them 
up  with  facility,  and  examined  them  with  about  the  same  feeling  that 
the  discovery  of  a  new  species  of  fish  would  call  forth.  Throughout 
the  war,  if  we  remember  rightly,  the  whole  damage  efifected  by  the 
Bussian  torpedos  was  the  total  destruction  of  the  dinner  service  of  a 
British  frigate,  which  struck  against  one  of  these  hidden  enemies,  and 
the  singeing  of  the  whiskers  of  a  too-curioufl  group  asaembled  on  the 
deck  of  another  of  our  cruisers  to  inspect  the  structure  of  one  of  these  sea 
monsters,  which  exploded  under  the  rough  treatment  it  received  at  their 
hands.  Very  different  in  destructive  energy  must  have  been  the 
torpedos  which  the  Confederates  used  throughout  the  war  with  such 
fatal  effect  to  the  Federal  navy,  but  it  does  not  appear  that 
their  torpedos  eyer  approached  to  the  certainty  of  action  claimed 
for  those  of  the  Northern  States. 
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Of  the  facility  which  the  Federals  attained  in  firing  torpedo's, 
and  of  their  destructive  effects,  we  recently  had  a  practical  proof 
in  the  Medway,  at  the  entrance  to  Chatham  harbour,  when  Mr. 
Beardslee,  the  inventor  of  an  improved  fuse  for  torpedos,  and  to 
whom  the  submarine  operations  of  the  Federal  G-overnment  were 
entrusted  throughout  the  latter  part  of  the  war,  demonstrated  to 
the  Lords  of  the  Admiralty  the  feasibility  of  closing  the  Thames* 
or  any  other  river,  against  the  approach  of  hostile  armament' 
without  indicating  the  presence  of  defoDsive  preparations.  No  one  who 
witnessed  this  exhibition,  which  came  off  on  the  4th  October,  and 
which  had  been  prepared  at  the  Chatham  Arsenal  under  the  superin* 
tendence  of  Mr.  Beardslee,  will  readily  forget  it.  The  programme 
seemed  to  be,  first  to  show  the  effects  produced  by  exploding  torpedos 
upon  the  water  in  which  they  were  immerged.  Secondly,  to  give  a 
practical  test  of  their  action  upon  vessels  afloat.  For  the  latter  pur- 
pose the  Admiralty  had  placed  at  Mr.  Beardslee's  disposal  the  hull  of 
the  18-gun  sloop  "  Terpsichore,"  the  blowing  up  of  which  was  to  be  the 
crowning  feat  of  the  day.  Fortunately  for  sight-seers,  and  for  vessels 
passing  up  and  down  the  Medway,  the  day  was  bright,  and  the  opera* 
tions  could  be  distinctly  seen  from  the  Chatham  heights,  as  well  as  at  a 
safe  distance  on  the  water.  The  torpedos  used,  according  to  the 
Timei  report,  were  of  two  kinds — "  the  one  called  electrical  buoyants, 
And  the  other  percussion.  They  were,  in  both  cases,  formed  of  hollow 
water-tight  cylinders,  made  of  wrought  iron,  and  varied  in  size  and 
power.  The  largest  were  constructed  to  receive  a  charge  of  400  lbs.  of 
powder,  and  the  smallest  for  a  charge  of  68  lbs. ;  the  former  being  some 
9  feet  or  10  feet  long,  and  1  foot  in  diameter,  while  the  latter  were  not 
above  a  third  of  that  length."  The  buoyancy  of  the  torpedos  was 
obtained  by  attaching  to  each  a  cylindrical  float  by  means  of  a  rope, 
which  could  be  lengthened  or  shortened  to  adjust  the  torpedo  to  the 
proper  depth  in  the  water.  Before  the  experiment  on  the  vessel 
came  off,  we  witnessed  from  a  distance  the  effects  upon  the  water 
of  three  explosions.  At  the,  first  a  great  breadth  of  water  was 
upheaved,  having  the  appearance  of  a  huge  iceberg,  of  a  jagged 
pyramidical  form.  This  form  was  maintained  for  an  appreciable 
time,  until  it  seemed  to  fade  away  rather  than  sink  out  of  sight. 
The  second  explosion  sent  the  water  up  in  the  form  of  a  huge 
crag,  with  vertical  sides,  and  immediately  afler  a  low,  dull  report 
was  heard.  The  outline  of  the  crag  was  maintained  for  perhaps  half  a 
minute,  and  it  gradually  faded  away  like  a  dissolving  view,  leaving  the 
conviction  that  had  this  upheaval  taken  place  beneath  a  ship's  boat  it 
would  have  lifted  it  into  mid-air.  The  third  explosion  was  accompanied 
by  a  faint  report  and  the  upheaval  of  the  water  in  the  form  of  a 
column,  which,  as  it  faded  away,  left  a  vapour  which  overhung  the 
river  for  some  time  after  the  column  had  disappeared. 
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The  great  erent,  the  blowing  up  of  the  "  TerpaichoTe,"  upon  which  the 
whole  interest  of  the  spectatorB  was  concentrated,  proved  to  the  un- 
initiated a  total  failure.  When,  after  long  preparations,  and  the 
flitting  about  of  the  Admiralty  row-boat  around  the  devoted  Teaael,  a 
dull  report  was  heard,  and  the  water  was  seen  to  dash  up  one  side  and 
over  the  bulwarks  of  the  vessel,  the  experiment  was  unanimoaslj  pro- 
nounced a  failure,  but  in  a  minute  or  so  the  Terpsichore  was  seen  to 
be  "  settling  forwards,"  and  shortly  afterwards  it  was  evident  to  all 
that  she  had  grounded  in  low  water.  An  illustration  given  in  the 
Illustrated  London  News,  from  a  sketch  Imken  of  the  vessel  since  she 
was  raised  and  docked,  shows  that  one  of  her  boWs  had  been  driven  in, 
making  a  large  entrance  for  the  water,  but  forming  no  detached  splin- 
ters. So  much  for  the  effect  of  a  75-lb.  torpedo,  placed  at  some  seven 
feet  below  the  keel  of  the  vessel. 

The  chief,  if  not  the  only,  novelty  in  the  torpedos  used  on  this 
occasion  was  the  fuse,  which,  from  its  peculiar  construction,  insures  the 
firing  of  a  charge  by  means  of  a  current  of  electricity  from  a  battery 
or  electro-magnetic  instrument.  It  is  well  known  that,  in  order  to 
Ignite  powder  by  this  means,  the  current  must  be  intensified  at  the 
point  where  the  metallic  conductor,  through  which  the  current  travels, 
is  in  contact  with  the  powder  to  be  fired.  This  has  been  heretofore 
effected  by  introducing  into  the  current  fine  wire  or  foil,  which  is 
raised  to  a  red  heat  by  the  passage  of  the  current  through  it.  Or  tilie 
Buhmkorff  coil  has  been  used,  whereby  an  electric  spark  may  be  cansed 
to  leap  from  the  point  of  one  conductor  to  another,  and  in  its  passage 
fire  the  charge.  These,  however,  have  in  practice  proved  defective 
from  various  causes,  and  Mr.  Beardslee,  in  lieu  thereof,  merely  connects 
the  ends  of  the  conducting  wires  of  his  fuse,  which  are  fixed  in  a 
wooden  block  or  holder,  by  means  of  a  line  of  plumbago  marked  on  the 
end  of  the  block  with  a  soft  lead  pencil,  which  mark  forms  a  feeble 
conductor  of  electricity.  "When,  therefore,"  to  use  his  Own  descrip- 
tion, "a  current  of  electricity  is  induced,  in  passing  through  the 
plumbago  mark)  it  will  ignite  a  portion  of  the  metal  mark,  and  pro- 
duce a  'break'  with  an  intense  flash,  which  will  ignite  the  con- 
tained charge  of  powder."  The  result  which  he  has  obtained  by 
this  simple  device  is  to  insure  the  instant  discharge  of  these  formidable 
instruments  of  warfare,  and  that  either  singly  or  in  groups,  so  that  no 
artificial  obstacles  placed  in  his  way,  such  as  those  which  so  long  defied 
the  efforts  of  the  Federals  to  approach  Eichmondby  water,  could  with- 
stand the  power  he  is  able  to  apply  to  their  destruction.  Does  this 
invention  bode  good  or  evil  to  the  world?  It  is  a  tough  question  for 
the  humanitarians  to  solve. 


Digitized  by 


Google 


"*'»?' "^l  NEWTOK*B  LOITDOK  JOUBWAL  OF  ABT8,  266 

To  Akdsew  Babclat,  of  Kilmamoch^  Ayrihire^  for  improvements  in 
certain  apparatus  for  injecting  and  ejecting  fluids. — [Dated  6th 
May,  1864.] 

This  inYontion  consists  chiefly  in  extending  the  annular  nozzle,  used  in 
instruments  for  injecting;  liquids,  through  which  the  liquid  passes,  to  a 
much  greater  length  than  has  hitherto  been  accomplished ;  also,  in 
forming  an  annular  passage  beyond  the  first-mentioned  nozzle,  for  the 
purpose  of  obtaining  an  annular  sheet  of  steam  or  water  after  the 
stream  has  passed  through  this  nozzle ;  by  which  arrangement  a  far 
superior  force,  both  for  raising  and  also  for  forcing  fluids  generally,  is 
obtained. 

Another  improvement  involves  the  forming  of  a  tapered  or  conical 
condenser,  into  which  steam  or  other  condensible  vapour  is  admitted,  in 
such  quantity  as  may  be  required  for  the  purpose  of  injecting  or 
ejecting  fluids.  In  this  arrangement  the  fluids,  either  injected  or 
ejected,  have  imparted  to  them  the  momentum  of  the  fluia,  moving 
with  the  velocity  of  the  vapour  used  rushing  into  a  vacuum.  In  this 
apparatus  the  condensation  may  be 'effected  in  any  of  the  modes  gene- 
raUy  used  for  condensing  steam  or  other  vapours. 

The  apparatus  consists  essentiallj  of  a  hoDow  truncated  cone,  termi- 
nating in  a  nozzle  placed  inside  a  hollow  cylindrical  vessel,  in  which 
vessel  the  condensing  fluid  is  admitted,  so  that  it  condenses  the 
injecting  or  ejecting  fluid  or  vapour,  thereby  producing  a  partial 
vacuum  in  the  conicd  chamber.  The  fluid  to  be  injected  or  ejected 
is  admitted  through  a  suitable  pipe  or  duct  connected  to  and  passing 
through  the  side  of  the  outer  vessel  into  the  conical  oue,  whence  it  is 
injected  or  ejected  through  the  nozzle  at  its  extremity,  passing  thence 
to  any  place  where  it  may  be  required. 

In  Plate  IX.,  fig.  1  is  a  verti<^  section  of  the  improved  apparatus. 
The  steam  enters  by  the  branch  pipe  a  ;  the  water  or  other  fluid  to  be 
raised  enters  by  the  branch  pipe  b  ;  and  the  overflow  is  formed  by  the 
branch  pipe  c,  cast  on  the  lower  part  of  the  apparatus,  as  also  the 
flange  n,  which  flange  forms  the  connection  to  the  boiler  or  other 
receiver  through  which  the  fluid  to  be  injected  passes.  The  steam 
nozzle  B,  is  screwed  into  one  end  of  the  adjustable  cylinder  p,  and  is 
surrounded  by  an  envelope  or  casing  o,  leaving  a  free  space  between 
the  outside  of  the  nozzle  £,  and  its  casing  o ;  this  space  may  be  flUed 
with  any  non-conducting  substance,  or  it  may  only  contain  the  air 
enclosed  in  putting  on  the  casing.  The  object  of  surrounding  the 
steam  nozzle  with  any  non-conductor  of  heat,  is  to  maintain  a  high 
temperature  of  the  steam  until  it  reaches  the  exit  from  its  nozzle  e,  as 
priming  is  very  injurious  whilst  forming  the  vacuum.  The  water  or 
second  nozzle  h,  in  this  modification  is  extended  to  a  considerable  dis- 
tance beyond  the  first  or  steam  nozzle  b,  and  becomes  of  an  annular 
form  by  the  introduction  of  the  centre  adjustable  spindle  i.  This 
spindle  i,  by  reason  of  its  tapered  form,  wnen  raised  or  lowered  by 
turning  the  nand  wheel  J,  increases  or  diminishes  the  annular  space,  to 
suit  the  pressure  of  steam  employed,  and  the  height  from  which  the 
water  or  other  fluid  has  to  be  raised.  At  a  short  distance  from  the 
aforesaid  nozzle  h,  a  receiving  nozzle  or  throat  k,  is  so  placed  and 
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adjusted  by  means  of  a  self-acting  valve  l,  that  when  a  greater  or  leas 
quantity  of  fluid  is  discharged  from  the  second  nozzle  h,  the  throat 
accommodates  itself  accordingly.  The  adjustable  cylinder  f,  may  be 
raised  or  lowered  by  turning  the  hand  wheel  m,  through  the  introduc- 
tion of  a  screw  formed  on  itself,  working  in  a  nut  formed  in  the  upper 
part  of  the  apparatus,  as  shown  at  k,  or  any  other  convenient  appliance 
to  obtain  a  similar  effect — that  is,  the  raising  and  lowering  of  the 
cylinder  to  suit  the  desired  quantity  of  fluid  to  be  injected.  A  aeriea 
of  holes  or  slots  is  formed  opposite  the  steam  branch  a,  through  which 
the  steam  passes  to  the  interior  of  the  cylinder  f,  as  indicated  by  the 
arrow  at  o.  To  maintain  a  perfectlv  air-tight  packing  between  the 
steam-branch  a,  and  the  nozzle  chamber  p,  hemp  or  other  elastic  sub- 
stance is  forced  into  the  space  Q,  between  tbe  adiustable  cylinder  p, 
and  the  body  of  the  apparatus,  by  means  of  a  gland  b  ;  the  cylindrical 
part  of  which,  within  the  body  of  the  apparatus,  and  where  it  passes 
the  steam  branch  a,  has  a  series  of  holes  or  slots  to  admit  of  a  free 
passage  of  the  steam  to  the  interior  of  the  adjustable  cylinder  f. 
When  water  or  other  liquid  has  to  be  raised  about  20  or  25  feet,  it  is 
very  necessary  that  the  lower  packing  q,  should  be  perfectly  air-tight, 
and  this  can  be  accomplished  at  any  time  by  screwing  up  the  gland  b. 
To  prevent  any  passage  or  leak  of  steam  within  and  around  the  gland 
B,  two  small  stuffing  boxes  with  glands  a,  and  t,  at  ris^ht  angles  to 
each  other,  are  screwed  up  by  means  of  bolts  or  studs  when  required. 
The  adjustable  spindle  i,  is  kept  steam-tight  by  the  stuffing-box  ir. 

The  action  of  the  apparatus  may  be  described  as  follows : — On  steam 
being  admitted  by  the  oranch  pipe  a,  it  issues  at  the  nozzle  b,  and  on 
meeting  the  angle  of  the  second  nozzle  h,  it  is  deflected  towards  the 
centre  spindle  i,  which  again  deflects  it  towards  the  nozzle  h,  in  a  zig- 
zag form,  as  indicated  by  the  dotted  lines.  This  zig-zag  wave  motion 
expels  the  air  from  the  nozzle  chamber  P;  and  the  steam,  forming,  as  it 
were,  an  annular  fluid  piston,  prevents  any  return  through  the  nozzle 
H.  So  soon  as  the  vacuum  is  sufficient  to  raise  the  water  or  other 
fluid  to  be  injected,  it  rushes  in  through  the  branch  pipe  B,  and  is 
expelled  by  the  steam  through  the  second  nozzle  h,  the  water  and 
steam  together  now  forming  tbe  fluid  piston  in  the  nozzle  h.  The 
water  as  yet  may  not  have  sufficient  force  to  pass  through  the  throat 
K ;  it  therefore  gets  an  outlet  by  the  overflow  passage  c.  On  turning 
the  hand  wheels  j,  and  m,  so  as  to  give  both  more  water  and  steam, 
the  force  imparted  to  the  water  becomes  sufficient  to  pass  through  the 
throat  K,  and  enter  the  boiler  or  other  receiver.  In  startins^  the  appa- 
ratus, it  is  essential  that  the  steam  nozzle  £,  should  be  close  to  tbe 
second  nozzle  h,  when  the  water  has  to  be  raised  from  a  great  depth, 
such  as  25  feet,  but  otherwise  the  setting  or  adjusting  of  the  apparatus 
is  very  similar  te  those  now  in  use. 

A  modification  of  packing  the  adjustable  cylinder  F,  is  represented 
in  fig.  2.  In  this  arrangement  one  gland  B,  serves  to  screw  up  both 
the  packings  q,  and  q\  and  by  merely  using  a  loose  ring  or  cylinder 
between  the  two  packings,  one  gland  b,  serves  to  maintain  the  adjust- 
able cylinder  f,  perfectly  steam  and  air-tight.  Arouind  the  loose  ring 
or  cylinder  t,  and  through  it,  are  a  series  of  holes  or  slots  opposite  the 
steam  branch  a,  to  admit  of  the  steam  passing  to  the  interior  of  the 
adjustable  cylinder;  in  other  respects  this  modification  is  similar  to 
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that  already  described.  Instead  of  admitting  the  steam  by  the  branch 
pipe  A,  and  the  water  by  the  branch  pipe  b,  they  may  be  reversed,  as 
shown  in  fig.  3,  where  b,  is  the  steam  oranch,  and  a,  the  water  branch. 
In  this  modification  the  steam  for  the  first  impulse  strikes  against  the 
centre  spindle  i,  and  is  deflected  towards  the  nozzle  h,  as  shown  by 
the  dotted  lines ;  otherwise  the  action  and  construction  of  the  appa- 
ratus are  similar  to  those  just  described.  The  water  passing  through 
the  nozzle  s,  is  expelled  through  the  nozzle  H,  by  the  surrounding 
ring  of  steam,  and  gains  sufficient  force  to  pass  through  the  throat  jl, 
into  the  receiver,  where  water  or  other  fluids  are  required. 

It  will  be  observed,  from  the  foregoing  description,  that  water  may 
be  raised  from  a  great  depth  and  &d.  into  a  steam  boiler  or  other 
receiver  direct  by  the  afore-mentioned  apparatus. 

At  flg.  4  is  shown,  in  vertical  section,  another  modification  of  the 
improved  apparatus  for  injecting  or  ejecting  fluids,  which  arrangement 
is  considered  to  be  one  of  the  most  important  features  of  the  invention. 
'  The  outer  casing  of  the  instrument  has  formed  on  it  two  water  branches 
A,  and  a',  and  one  steam  branch  b.  Immediately  on  the  inside  of  this 
outer  casing  there  is  fitted  the  gland  c,  which  presses  upon  the  packing 
D,  this  pressure  being  continuea  further  on  to  the  next  ring  of  packing 
D^  by  tne  introduction  of  the  slotted  metallic  collar  £,  the  slots  formed 
in  which  are  for  the  purpose  of  enabling  the  water  admitted  through  or 
at  the  branch  a,  to  be  carried  in  towards  the  central  part  of  the  instru- 
ment. Beneath  the  second  ring  of  packing  d^  there  is  placed  another 
similarly  formed  metallic  ring  e',  with  slots  also  formed  in  it,  to  enable 
the  steam  to  be  condensed  into  the  annular  steam  space  F,  of  the  appa- 
ratus, and  this  in  turn  acts  or  presses  upon  the  lowest  ring  of  packiug 
j}%  the  several  rings  of  packing  d,  d\  and  b^,  forming  a  suitaole  bed, 
in  which  the  barrel  o,  is  capable  of  sliding,  to  be  adiusted  as  may  be 
required.  The  barrel  o,  it  wDl  be  observed,  forms  tne  outer  shell  of 
the  annular  steam  space.  Inside  the  barrel  o,  is  fitted  the  gland  h, 
bearing  u^on  the  ring  of  packing  i ;  this  again  bears  upon  the  slotted 
metallic  ring  J,  below  which  is  situated  another  ring  of  packing  I^ 
These  two  rings  of  packing  i,  and  i',  form  suitable  beds,  vnthin  which 
the  barrel  e,  forming  the  inner  annular  water  space  l,  is  capable  of 
being  adjusted  with  respect  to  the  barrel  o.  Inside  the  barrel  k,  there 
is  situated  the  adjustaole  spindle  m.  Both  the  spindle  m,  and  the 
barrel  e,  are  actuated  by  the  band  wheels  n,  and  v^,  in  a  similar  way 
to  that  described  in  reference  to  figs.  1  and  2.  On  more  particularly 
referring  to  fig.  4,  it  will  be  observed  that  both  of  the  barrels  o,  and  k, 
are  mounted  at  their  lower  ends  with  nozzles  o,  and  oS  within  which 
is  contained  the  non-conduc]ing  substance,  or  it  may  be  an  air-tight 
space,  shown  in  black. 

It  has  been  mentioned  that  there  are  two  water  inlets  or  branches 
A,  and  a',  in  this  arrangement,  in  lieu  of  one ;  whilst  there  is  only  one 
inlet  for  steam.  These  two  water  branches  a,  and  a',  are  in  direct 
communication  with  the  two  annular  nozzles.  When  it  is  desired  to 
feed  a  fluid  of  a  somewhat  elevated  temperature,  the  warmed  fluid  is 
admitted  through  the  branch  a,  whence  it  travels  or  passes  onwards  to 
the  central  water  space  l  ;  but  since  the  principle  of  the  apparatus, 
and  its  eifectual  working,  are  chiefly  dependent  upon  the  formatioi^  of 
a  vacuum  produced  by  the  condensation  of  steam  admitted  at  the 
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branch  b,  it  is  obvious  that  if  the  injected  or  ejected  fluid  be  of  a  Terj 
elevated  temperature,  it  will  act  detrimentally  upon  the  working  of  the 
instrument  by  preventing  so  perfect  a  vacuum  from  being  formed.  To 
counteract  the  production  of  this  effect,  and  to  secure  the  very  effec- 
tual working  of  the  instrument  prior  to  the  admission  of  the  heated 
fluid,  a  colder  fluid,  or  pne  possessed  of  a  temperature  sufficiently  low 
to  ensure  the  action  being  enectivo,is  first  admitted  through  the  l^anch 
A^,  and  this  coming  in  contact  with  the  steam  jet,  causes  the  latter  to 
be  speedily  condensed ;  when  the  cold  water  is  unpelled  forward  with  a 
velocity  corresponding  to  that  of  the  pressure  of  steam  used,  roaliing 
from  an  orifice  into  the  atmosphere, — ^the  impelled  water  having  a 
momentum  equivalent  to  its  own  weight  multiplied  by  the  velocity  of 
the  flow  of  the  steam  or  other  impelling  fluid.  So  soon  as  the  action 
of  the  instrument  is  insured  by  the  admission  of  the  cold  water  and 
steam,  then  the  heated  liquid  is  admitted,  and  it  is,  as  it  were,  pulled 
forward  through  the  nozzle  by  the  rushing  action  of  the  colder  fluid. 

A  slight  but  important  modification  of  this  last-described  apparatus 
ma^  be  eff'ected  by  forming  it  without  the  water  branch  a,  and  substi- 
tuting in  Ueu  of  it  a  port  or  duct  c*,  shown  in  dotted  lines,  extending 
upwards  on  the  exterior  portion  of  the  instrument  in  direct  connection 
with  a  passage  or  communication  with  the  slotted  rings  x,  and  J, 
through  which  the  fluid  passes  into  the  inner  water  space  of  the  instru- 
ment. It  must  be  borne  in  mind  that  when  the  instrument  is  formed 
in  this  last-mentioned  manner,  it  is  to  be  used  for  injecting  or  ejecting 
a  fluid  of  a  comparatively  low  temperature,  in  which  case  there  will  be 
formed  at  the  nozzle  two  annular  jets  of  the  injected  or  ejected  fluid 
with  an  annular  jet  of  steam  situated  concentrically  between  them,  or, 
instead  of  this,  two  jets  of  steam  with  a  jet  of  water  intervening ;  and 
these  arrangements  effect  a  much  more  perfect  condensation  of  the 
steam  than  when  only  a  single  jet  of  watior  is  employed,  as  in  the 
former  modification,  thus  producing  a  more  perfect  action  of  the 
instrument.  It  will  be  observed  that  the  central  spindle  is  extended, 
so  as  to  diminish  the  area  of  the  injecting  nozzle  h.  The  screw  u,  is 
for  the  purpose  of  adjusting  the  position  of  the  outer  barrel  k.  This 
screw  is  capable  of  revolving  easily  in  the  upper  part  of  the  outer 
casing  of  the  instrument ;  the  screwed  portion  of  it  fits  into  a  corre- 
sponding hole  in  the  bracket  formed  on  tne  side  of  the  barrel  k,  and  it 
is  actuated  by  means  of  a  winch  handle  or  screw  key  made  to  fit  on  its 
upper  end. 

Another  form  of  injecting  or  ejecting  apparatus  is  shown  in  vertical 
section  at  fig.  5,  which  consists  simply  of  an  outer  casing  a,  into  which 
a  current  of  cold  water  or  other  fluid  of  low  temperature  is  admitted 
by  the  branch  b,  and  out  of  which  it  flows  by  the  duct  c.  The  use  of 
these  two  branches  b,  and  c,  is  to  provide  a  continuous  flow  of  cold 
fluid  around  the  conical  nozzle  n,  into  which  steam  is  admitted  and 
condensed.  When  the  condensation  has  taken  place,  a  continuous 
rush  of  steam  from  the  source  of  that  fluid  impinges  upon  the  con* 
densed  portion,  and  causes  it  to  be  emitted  from  the  nozzle  with  a 
momentum  corresponding  to  the  amount  of  condensed  steam  multiplied 
into  the  velocity  with  which  the  steam  itself  would  rush  into  a 
vacuum. 

Fig.  6  is  a  modification  of  this  last-named  apparatus,  in  which  the 
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whole  or  a  portion  of  the  condensmg  fluid  is  ejeeted,  as  well  as  the  con- 
densed fluid  itself;  this  result  beiug  effected  by  making  the  nozzle  to  ter- 
minate a  short  distance  within  the  yessel  containing  the  condensing  fluid. 
The  patentee  claiois,  **  First, — ^the  general  construction  and  arrange- 
ment of  apparatus  with  an  extended  annular  nozzle  or  nozzles  for 
raising  and  forcing  fluids  generally,  as  described.  Second, — the  exten- 
sion of  the  central  spindle  of  the  instrument  into  the  injecting  nozzle, 
80  as  to  form  an  annular  space  therein,  as  well  as  to  enlarge  or  diminish 
the  area  of  that  space  in  the  manner  described.  Third, — the  use  and 
application  of  an  extended  annular  nozzle  for  raising  and  forcing  water 
or  other  liquid  into  steam  boilers  direct,  as  described.  Fourth, — the 
use  of  a  fixed  casing  containing  any  non-conducting  substance  between 
the  steam  and  water  nozzles,  for  the  purpose  and  in  the  manner 
described.  Fifth, — the  use  of  an  adjustable  air-tight  packing  between 
the  steam  and  water  inlets,  as  hereinbefore  described.  Sixth, — ^the 
general  arrangement  and  construction  of  apparatus  for  injecting  or 
ejecting  fluids,  in  which  two  barrels  are  employed  to  form  annular  jets 
of  water  and  steam,  which  may  be  either  two  jets  of  water. with  a  jet 
of  steam  between  them,  or  two  jets  of  steam  with  a  jet  of  water  inter- 
vening, as  described.  Seventh,  —the  arrangement  and  construction  of 
apparatus  for  either  injecting  or  ejecting  a  fluid  of  elevated  tempera- 
ture in  combination  with  a  colder  fluid,  as  described.  Eighth, — the 
system  or  mode  of  injecting  or  ejecting  fluids  of  different  temperatures 
in  immediate  contact  with  the  steam  nozzle,  as  described,  ^inth,. — 
the  arrangement  and  construction  of  apparatus  for  injecting  and  ejecting 
the  condensed  fluid  without  its  being  in  contact  with  the  condensing 
fluid,  as  described." 

To  Alexakdeb  Fabees,  of  Birtninffham,  for  improvements  in  manufac^ 
turing  compounds  of  gun  cotton  and  other  vegetable  substances  similarly 
prepared,  also  in  the  preparation  of  castor  and  cotton  oils  and  gum 
oallata,  to  be  used  with  or  separate  from  such  compounds, — [Dated 
28th  October,  1864.] 

In  manufacturing  compounds  of  gun  cotton,  the  patentee  employs  a 
solvent  prepared  by  distilling  wood  naphtha  with  cnloride  of  calcium. 
To  a  gallon  of  wood  naphtha  from  two  to  six  pounds  of  fused  chloride 
of  calcium  are  added.  The  greater  the  quantity  of  chloride  employed 
within  these  limits,  the  stronger  will  be  the  solvent  produced.  The 
mixture  is  distilled,  and  for  use  as  a  solvent  the  first  three  quarts 
which  pass  over  are  collected ;  the  remainder  may  be  received  mto  a 
separate  receiver  so  long  as  any  spirit  comes  over,  and  distilled  over 
a^ain  at  the  next  operation,  together  with  other  naphtha  and  more  fused 
chloride  of  calcium.  "What  remains  in  the  still  is  chloride  of  calcium 
dissolved  in  water  with  tarry  matter ;  it  may  be  run  out  into  an  open 
iron  vessel  heated  by  a  fire  beneath  to  evaporate  off  the  water  and 
fuse  the  chloride  of  calcium,  so  as  to  prepare  it  for  another  operation. 
The  solvent  thus  prepared  is  added  to  tne  gun  cotton  usually  in  such 
a  proportion  as  to  produce  with  it  a  pasty  mass,  which  is  used  for 
waterproofing  or  coating  fiibrics,  making  sheets,  tubes,  and  other 
articles,  and  for  insulating  telegraph  wires.  The  gun  cotton  com- 
pound, if  used  alone,  would,  however,  become  too  hara  and  brittle. to 
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be  usefully  employed  for  many  purposes.  To  avoid  this,  it  is  kneaded 
with  castor  oil  in  a  mixing  machine,  or,  it  may  be,  other  similar  oil, 
such  as  cotton  seed  oil,  and  used  in  proportions  yarying  according  to 
the  degree  of  toughness  and  flexibility  desired  to*  be  obtained.  In 
some  cases  as  much  castor  oil  is  used  as  one-half  the  weight  of  the  ffm 
cotton  compound.  Such  a  mixture  is  suitable  for  covering  teiegrapiiic 
wires  where  very  great  toughness  and  flexibility  are  required,  and  it 
can  be  applied  with  dies  in  the  same  manner  as  gutta-percha.  The 
same  mixture  is  also  suitable  to  be  spread  upon  &brics,  for  water- 
proofing them.  The  spreading  may  be  done  by  means  of  rollers.  For 
some  descriptions  of  articles,  five  per  cent,  of  shellac,  copal,  or  animi 
may  be  added,  to  increase  the  hardness  of  the  compound,  and  modify 
the  colour.  In  place  of  preparing  the  solvent  with  wood  naphtha,  it 
may  be  similarly  prepared  with  alcohol ;  chloride  of  zinc  and  chloride 
of  manganese  may  be  substituted  for  chloride  of  calcium ;  they  should 
be  fused  or  dry.  For  the  sake  of  economy,  a  small  quantify  of  the 
light  spirits  from  coal  or  mineral  naphtha  may  be  mixed  with  the 
solvent.  In  place  of  gun  cotton,  properly  so  called,  other  vegetable 
substances,  similarly  prepared,  may  be  employed,  and  so  in  each  case 
where  the  use  of  gun  cotton  is  directed. 

To  check  the  combustibility  of  the  compounds,  either  chloride  of  sine 
or  tungstate  of  soda  may  be  mixed  therewith ;  ten  per  cent,  of  either  of 
these  salts  eflectually  prevents  the  burning  of  the  compound,  but  much 
less  will  frequently  give  sufficient  protection,  especially  when  pigments 
are  mixed  with  the  compounds  to  colour  them,  as  the  pigments  act 
more  or  less  in  the  same  way.  Gelatine  dissolved  in  glacial  acetic  acid 
may  also  be  usefully  combined  with  dissolved  gun  cotton,  to  check  its 
inflammability. 

The  patentee  also  combines  dissolved  gun  cotton  with  oil  which  has 
been  troated  with  chloride  of  sulphur,  to  produce  a  more  elastic  com- 
position than  that  obtained  by  mixing  the  dissolved  gun  cotton  with 
unprepared  oil.  The  oil  preferred  is  castor  oil,  but  cotton  seed  and 
linseed  oils  may  also  be  used.  From  2  to  10  per  cent,  of  liquid 
chloride  of  sulphur,  according  to  the  degree  of  elasticity  required,  is 
mixed  with  the  oil,  the  chloride  being  first  diluted  with  an  equal  bulk 
or  more  of  mineral  naphtha  or  bismphide  of  carbon,  to  prevent  too 
violent  an  action.  This  prepared  oil  is  compounded  with  the  dissolved 
gun  cotton  in  proportions  varying  with  the  degree  of  elasticit;|r  required, 
but  it  seldom  exceeds  20  per  cent.  Cotton  seed  and  caertor  oils,  treated 
with  chloride  of  sulphur  as  above  described,  may  be  employed  alone  or 
without  admixture  of  dissolved  gun  cotton. 

The  patentee  also  treats  gum  ballata  with  chloride  of  sulphur  in  the 
same  way,  but  usually  with  not  more  than  5  per  cent,  of  the  chloride, 
and  he  compounds  the  prepared  gum  with  dissolved  gun  cotton  in  the 
same  way  as  the  prepared  oil  is  compounded.  Oum  ballata,  thus 
prepared,  may  also  be  used  without  admixture  with  dissolved  gun  cotton. 

The  several  compounds  above  mentioned  containing  dissolved  gun 
cotton,  are  all  similar  in  their  properties  to  the  compounds  now  well 
known  as  Farkesine.  In  working  them,  they  are  usually  kept  plastic 
b^  heat,  and  may  be  moulded  tl]i?oue;h  dies,  or  worked  by  rollers,  or 
with  moulds.  If  made  sufficiently  thfn,  the  compositions  may  be  cast 
in  moulds,  and  also  ap{^ied  to  surfaces  with  a  brush  or  otherwise* 
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5b  Hekbt  Alpbed  Jowett,  of  Hayes,  Middlesex^  John  Eaton 
JowETT,  ofSawlay^  Derbvshire,  and  John  Bell  Mxjsohamp,  of  Fern- 
hrokc'roadj  Kemington^jor  improvements  in  the  construction  of  rails^ 
and  hearers  for  the  same,  for  the  permanent  way  of  railways, — [Dated 
28th  October,  1864.1 

This  invention  consists  chiefly  in  forming  the  rails  with  a  rectangular 
groove  upon  the  sides,  running  from  end  to  end,  and  in  securing  the 
raik  in  position  by  the  use  of  plates  or  bearers,  one  edge  of  which  is 
inserted  into  the  grooves,  the  other  edge  being  secured  to  the  sleepers, 
thereby  dispensing  with  the  use  of  the  ordinaiy  chairs  and  keys ;  and 
also  in  the  mode  of  uniting  the  adjacent  ends  of  the  rails. 

In  Plate  X,  fig.  1  is  a  section  of  a  rail,  showing  the  method  of 
securing  it  to  the  sleepers ;  figs.  2  and  3  show  a  method  of  coupling  or 
fishing  the  rails.  The  width  of  the  faces  or  running  surfaces  of  the 
flanges  or  heads  a,  of  the  improved  rail  is  about  the  same  as  that  of  an 
ordinaiy  double-headed  rail,  but  in  place  of  a  wide  web,  the  rail  is 
formed  by  the  ordinary  rolling  mill  with  a  web  b,  about  one  inch  in 
width.  The  inner  sides  of  the  flanges  or  heads  a,  are  made  at  right 
angles  to  the  web  b,  forming  therewith  a  rectangular  groove  or  channel 
e,  running  from  end  to  end  of  the  rail  on  each  side.  The  rails  thus 
shaped  are  secured  to  the  sleepers  d,  by  inserting  one  edge  of  the  plates 
or  bearers  e,  into  the  grooves  c,  and  bolting  or  otherwise  fixing  the  other 
edge  of  the  plates  to  the  sleepers,  as  shown  in  fig.  1.  A  groove /;  is 
formed  in  the  sleepers  d,  to  aamit  the  lower  flange  or  heads  a,  of  the 
rails,  which  comes  nearly  in  contact  with  the  bottom  of  the  groove,  and 
may,  if  found  desirable,  rest  thereupon,  and  be  partially  or  entirely 
supported  thereby.  This  groove  is  formed  in  tne  direction  of  the 
length  of  the  rail,  but  either  in  the  direction  of  the  length  or  width  of 
the  sleepers  accordingly  as  transverse  or  longitudinal  sleepers  are  em- 
ployed. The  plates  or  bearers  e,  are  inserted  in  the  grooves  c,  on  both 
sides  of  the  rail,  at  suitable  and  convenient  distances  apart,  which 
generally  correspond  in  practice  with  the  distance  between  the  sleepers 
d,  when  transverse  sleepers  are  used.  Similar  plates  may  be  employed 
for  coupling  or  fishing  the  rails,  but  they  are  advantageously  made 
longer  than  required  at  other  parts  of  the  rail.  When  the  bearers  or 
plates  e,  are  used  for  this  purpose,  they  are  inserted  in  the  grooves  <?, 
at  the  ioint?,  and  extend  an  equal  distance  along  the  adjacent  ends  of 
the  rails,  being  bolted  or  otherwise  firmly  fixed  to  the  sleepers  d.  This 
method  of  coupUng  or  fishing  the  rails  is  only  practicable  when  the 
adjacent  ends  thereof  meet  over  the  sleeper. 

Another  method,  illustrated  in  figs.  2  and  3,  is  employed  when  the 
ends  of  the  rails  are  not  directly  supported  by  a  sleeper,  and  may 
advantageously  be  employed  when  such  support  is  given.  Two  square 
metal  bars  y,  are  employed  as  fish-plates.  These  bars  are  placed  in  the 
grooves  c,  at  the  joint,  and  extend  an  equal  distance  along  the  adjacent 
ends  of  the  rails,  and  are  of  sufficient  thickness  to  completely  fill  the 
srooves.  The  bars  y,  may  be  secured  to  the  rails  by  means  of  screw 
bolts  A,  with  hook*formed  heads,  as  shown  in  fig.  2,  or  in  any  other 
suitable  and  convenient  manner,  the  object  being  to  firmly  connect  the 
two  bars  y.  Should  it  be  deemed  undesirable  to  groove  or  channel  the 
transverse  or  longitudinal  sleepers,  angle-iron  bearers  of  a  Z  shape,  and 
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of  Buch  a  size  that  the  inner  edge  may  fit  the  grooyes  c,  may  be  em- 
ployed, the  outer  edge  being  bolted  or  otherwise  secured  to  the  sleepers 
d.  "When  this  method  is  adopted,  the  lower  fiange  or  head  a,  may 
either  rest  on  the  sleeper  or  the  rail  may  be  suspended  on  the  angle 
bearers. 

The  patentees  claim,  ''First, — the  rail  formed  of  two  heads  or 
flanges  a,  a,  with  rectan^[ular  grooves  or  channels  &,  sabstantiall^  as 
and  for  the  purposes  specified.  Secondly, — securing  the  rail  in  position, 
by  the  employment  of  the  rail  bearers  or  plates  e,  substantially  as 
specified.  Thirdly, — coupling  or  fishing  the  rails  by  means  of  the  bars 
y,  substantially  as  specified." 


To  Maetyn  Johk  Eobebts,  of  Fendarren^  near  OriekhoweU,  Brecon, 
for  improvements  in  machinery  or  apparatus  for  mrinkling  liquids 
over  wool,  cloth,  and  other  substances, — [Dated  5th  N oyember,  1864.] 

This  inyention  consists,  first,  in  the  use  of  a  reservoir  for  oil  or  other 
liquid  in  which  an  apparatus  revolves  for  the  purpose  of  mixing  the 
liquid,  while  at  the  same  time  it  raises  that  liquid  high  enough  to  reach 
a  sprinkling  or  scattering  disc  or  apparatus,  and  also  simply  raising  the 
liquid  to  the  height  named  without  mixing  it  as  in  the  case  of  oil  alone. 
Second, — raising  the  liquid  high  enough  to  enable  that  portion  of  it  l^t 
is  not  thrown  upon  the  wool  or  other  material  to  return,  by  its  own 
gravity,  into  the  reservoir.  Third, — ^the  revolving  apparatus,  as  hereafter 
described,  for  the  purpose  of  scattering  liquids.  Fourth, — the  returning 
the  spare  liquid  into  the  main  reservoir.  Fifth, — the  use  of  a  partition 
for  protecting  the  liquid  returning  into  the  reservoirs  from  being  ob- 
structed by  the  undulations  caused  by  the  revolving  blades.  Sixth, — 
the  application  of  the  apparatus  hereafter  described  to  the  sprinkling 
of  liquid  over  textile  bodies  and  all  other  substances  whatsoever ;  for 
example,  linen  in  laundries,  cloth,  and  wool. 

In  Plate  IX.,  fig.  1  is  a  transverse  section  of  an  apparatoa  for 
sprinkling  liquids  arranged  according  to  this  invention,  a,  ia  a  re- 
4servoir  for  the  liquid  to  be  sprinkled,  h,  is  a  shaft  passing  throagh 
the  reservoir  a,  and  carrying  arms  c,  with  blades  d,  attached  thereto. 
«.  is  a  trough  or  gutter  into  which  some  of  the  liquid  raised  by  the 
blades  d,  in  the  revolution  of  the  shaft  b,  falls.  /,  is  a  stop-cock 
communicating  between  the  gutter  e,  and  a  pipe^,  which  revolves  within 
the  mouth  of  the  stop-cock,  h,  is  a  hollow  disc  perforated  on  its 
periphery, and  fixed  to  tue  pipey,  with  which  it  communicates  internally. 
This  disc  is  furnished  with  a  shaft »,  and  pulley  k,  round  which  a  band 
or  belt  is  passed,  whereby  the  pulley  and  disc  are  caused  to  revolve 
rapidly.  /,  is  a  pan  or  small  reservoir  below  the  disc  h,  formed  with  a 
slot  or  opening  m ;  ribs  or  combings  n,  are  formed  round  this  opening 
to  prevent  the  liquid  not  sprinkled  by  the  disc  through  the  slot  firom 
fallmg  through  the  opening  on  to  the  wool  or  other  substance  below. 
The  disc  A,  and  pan  /,  are  ntted  with  a  cover  to  catch  any  liquid  thrown 
upwards  by  the  disc  h,  o,  is  a  pipe  leading  from  the  pan  I,  to  the 
reservoir  a,  to  return  the  liquid  caught  by  the  pan  and  by  the  roof  to 
the  reservoir.  The  action  of  the  apparatus  is  as  follows : — The  wool  or 
other  material  over  which  the  liquid  is  to  be  sprinkled  is  caused  to 
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travel  under  the  opening  in  the  pan  I,  The  liquid  in  the  reservoir  a,  is 
raised  by  the  blades  d,  into  the  gutter  e,  and  passes  through  the  cock/, 
and  pipe  y,  into  the  hollow  disc  A,  which,  by  the  rapid  revolutioa  im- 
parted to  it,  throws  out  the  liquid  in  a  state  of  fine  spray  through  the 
perforations  in  its  periphery  ;  some  of  tliis  liquid  spray  passes  through 
the  opening  m,  on  to,  and  sprinkles,  the  wool  or  other  material  below, 
while  the  rest  of  the  liquid  is  caught  by  the  roof  and  the  pan  /,  and 
returned  by  the  pipe  o,  into  the  reservoir  a. 

The  patentee  claims,  "  the  machinery  or  apparatus  for  sprinkling 
liquids  over  wool,  cloth,  and  other  substances,  arranged  and  acting 
substantially  as  described.'' 


To  Qeobgb  Haseltdte,  of  Southampton-huildingSy  for  a  neio  mode  of 
fastening  rivets,  screuf  seats,  or  other  similar  devices  in  metallic  plates, 
and  also  of  securing  thereby  copper  sheathing  upon  iron  vessels,— ^eing 
a  communication, — [Dated  5th  November,  1864.] 

This  invention  consists  primarily  of  a  novel  mode  of  contracting  the 
rim  or  neck  of  a  hole  or  cavity  which  has  been  drilled  or  punched  in  a 
metallic  plate,  so  that  it  shall  embrace  the  pin  or  rivet,  or  overlap  the 
screw  seat  which  may  be  placed  therein,  and  thus  securely  clinch 
and  fasten  the  same.  It  consists,  secondly,  in  the  use  of  rivets  or  screw 
seats,  so  secured,  to  unite  and  fasten  together  metallic  plates  or  bars,  or 
the  copper  sheathing  upon  iron  ships  in  the  manner  hereinafter 
particularly  described. 

In  Plate  X.,  fig.  1  represents  in  section  the  hollow  punch  used  for  the 
purpose  of  contracting  or  countersinking  the  edges  of  the  cavities  in 
which  the  rivets  are  to  be  secured.  This  punch  a,  is  made  of  a  suitably 
tempered  metallic  bar,  having  its  lower  end  bevilled  ofi*  to  a  point  or 
rounded  off  in  a  convex  form,  so  as  to  fit  upon  and  into  the  mouth  of 
the  cavity  to  be  countersunk.  A  recess  h,  is  drilled  longitudinally  in 
the  centre  of  this  convex  end  of  the  punch,  equal  in  diameter  to  the 
size  of  the  pin  or  rivet  to  be  secured  in  the  cavity,  and  equal  in  depth 
to  the  length  of  such  pin  or  rivet. 

Having  inserted  n  rivet  c,  in  a  simple  cylindrical  hole  d,  drilled  or 
punched  in  the  metallic  plate  b,  (but  which  does  not  extend  entirely 
through  the  plate)  the  hollow  punch  a,  is  placed  over  the  projecting 
end  of  the  rivet  c,  so  as  to  rest  upon  the  rim  of  the  hole  d ;  a  blow  is 
then  struck  upon  the  punch,  causing  it  to  driye  in  or  countersink  the 
rim  of  the  cavity  d,  around  the  rivet  c,  so  tightly  and  closely  as  to  grip 
and  hold  even  a  straight  rivet  with  great  firmness.  To  ensure  perfect 
security,  the  lower  end  of  the  rivet  may  be  enlarged,  as  shown  by  r,  in 
^g.  3,  so  that  the  neck  of  the  cavity,  when  contracted  as  described, 
shall  in  a  measure  overlap  the  same. 

This  improved  mode  of  securing  rivets  in  metallic  surfaces  is  especially 
adapted  to  the  purpose  of  uniting  plates  where  it  is  desirable  that  ono 
of  them  should  present  an  unbroken  exterior  surface,  and  that  there 
should  be  no  perforations  through  the  same,  as,  for  instance,  in  the 
armour  of  an  iron-clad  vessel  or  in  the  joints  of  heavy  steam  boilers. 
If  the  iron  plates  of  the  turrets  in  iron-clad  vessels  be  secured  by 
means  of  bolts  fixed  upon  the  outer  side  of  the  inner  plates  iu  the 
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manner  hereinbefore  described,  it  is  evident  that  all  danger  to  the 
inmates  of  the  turret  during  an  action,  from  the  loosening  of  the  bolts, 
will  be  prevented,  as  they  cannot  in  any  event  fly  inwards. 

Again,  this  improvement  is  peculiarly  useful  in  the  sheathing  of  iron- 
clad vessels  with  copper,  for  it  admits  of  the  entire  insulatioa  of  the 
rivets  as  well  as  of  the  sheathing  itself  This  is  effected,  where  copper 
rivets  or  screw  seats  are  used,  by  surrounding  or  enclosing  the  end  of 
the  rivet  c,  or  the  entire  body  of  the  screw  seat  «,  (fig.  2)  in  an 
envelope  or  coating  of  rubber,  paint,  or  other  suitable  insulating 
material,  before  placing  it  in  the  cavity,  and  it  is  quite  evident  that  this 
insulating  material  will  not  be  displaced  by  the  countersinking  or 
clinking  in  of  the  rim  of  the  cavity  around  the  same.  By  using  screw 
seats  of  ebony,  vulcanite,  or  other  non-corrosive  material  instead  of 
copper,  the  separation  and  insulation  of  the  copper  screw  to  be  used 
therewith  •  from  the  iron  plate  would  be  complete,  and  the  fastening 
thereof  still  be  perfectly  firm  and  secure.  The  use  of  this  improvement 
in  the  sheathing  of  iron  vessels  is  illustrated  by  figs.  4  and  5. 

Fig.  4  is  a  vertical  section  of  a  portion  of  the  side  of  an  iron  vessel 
upon  which  the  sheathing  is  secured  by  means  of  the  invention.  Fig.  5 
represents  in  section  a  rivet  having  its  lower  end  enlarged  (so  that  it  shall 
be  more  firmly  held  in  its  retaining  cavity),  and  its  outer  end  threaded 
to  receive  a  nut,  together  with  the  manner  in  which  it  secures  the 
sheathing  upon  the  iron  plate.  Fig.  6  is  a  cross  section,  showing  the 
manner  in  which  the  edges  of  the  sheathing  plates  may  be  lapped  over 
and  locked  together,  to  obviate  the  necessity  of  intermediate  rivets. 

It  is  evident  that  where  the  rivet  or  screw  of  copper,  which  is  needed 
to  secure  the  sheathing  plates  upon  an  iron  vessel,  is  prevented  from 
coming  into  direct  contact  with  the  iron  by  an  insulating  coating  as 
just  described,  or  bv  the  use  of  a  screw  seat  in  itself  non-corrosive, 
if  the  sheathing  itself  be  properly  separated  from  the  iron  by  some 
insulating  substance,  there  can  be  no  possible  danger  of  galvanic  action. 
To  effect  such  an  insulation  of  the  sheathing  in  connection  with  the 
mode  of  securing  the  copper  sheets  by  means  of  the  rivets  hereinbefore 
described,  a  thin  sheet  of  india-rubber  or  gutta-percha  0,  (figs*  4  and  5) 
or  a  coat  of  some  suitable  adhesive  paint  or  cement,  may  be  placed 
between  the  copper  sheets  h,  h,  and  the  iron  surface  k,  of  the  vessel,  to 
extend  over  the  hull  and  up  a  short  distance  above  the  water  line  or 
point  at  which  the  sheathing  terminates,  as  illustrated  in  fig.  4,  or  even 
to  the  very  deck.  In  such  case,  the  coated  surface  exposed  above  th# 
sheathing  is  planked  over,  so  as  to  protect  it  fully. 

By  the  use  of  screwsy*,  and  screw  seats  e,  in  fastening  on  the  copper 
sheets,  the  ready  removal  and  replacement  of  the  sheathing,  or  of  any 
portion  thereof,  may  be  easily  accomplished  without  injury  to  the  hull 
of  the  vessel  or  the  expense  of  forming  new  cavities  therein.  To  obviate 
the  necessity  of  using  a  great  number  of  screws  or  rivets  in  sheathing 
a  vessel,  the  edges  of  the  plates  may  be  held  and  fastened  lengthwap 
by  thin  copper  battens  e,  e,  (fig.  4,)  which,  although  secured  by  rivets 
or  screws  to  the  hull,  will,  owing  to  their  rigidity,  require  a  comparatively 
small  number  thereof.  The  vertical  edges  of  the  sheathing  plates 
whose  remaining  edges  are  held  under  the  battens  B,  E,  may  be  united 
together  and  secured  without  rivets  by  lapping  them  over  upon  each 
other,  forming  a  lock  joint  as  illustrated  in  fig.  6.    It  will  be  found 
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advantageous,  when  thus  sheathing  a  vessel,  to  place  close-fitting  rings 
or  washers  of  rubber  around  the  shank  of  each  projecting  screw  or  rivet 
before  placing  the  insulating  coat  or  sheet  over  the  vessel ;  as  this  will 
afford  an  additional  precaution  against  the  leaking  in  of  moisture 
around  the  rivet. 

The  patentee  claims,  "securing  bolts,  rivets,  screws,  or  screw  seats  in 
metallic  plates,  hj  contracting  or  driving  in,  upon,  and  around  the 
bolt,  rivet,  screw,  or  screw  seat  the  edge  or  rim  of  a  simple  cavity,  into 
which  they  are  first  inserted  in  the  manner  described." 


To  ItiCHABD  Abchibald  Bboomak,  of  Fleet-street,  for  an  improved 
packing  for  ttuffing  boxes, — being  a  communication — [Dated  7th 
■yovember,  1864.] 

This  invention  consists  in  substituting  for  the  ordinary  hemp  and  com- 
bustible packing  an  incombustible  metallic  thread  packing,  which 
retains  the  advantages  due  to  a  filamentous  form.  The  fineness  of  the 
thread  afibrds  flexibility  to  the  packing  without  the  disadvantage  of 
being  combustible.  The  stuflSng  box  is  provided  on  the  inside  with  a 
metallic  thread  rolled  in  multiple  spirals ;  upon  this  thread  is  placed 
a  ring  composed  of  rope,  or  strands  of  textile  or  mineral  material, 
such,  for  example,  as  amianthus. 

The  figure  in  Plate  IX.  represents,  in  vertical  section,  a  stuffing  box  in*  - 
which  a  metallic  thread  packing  is  employed,  o,  is  the  packing,  com- 
posed of  threads  of  brass  or  other  metal,  rolled  in  multiple  spirals  round 
the  rod  h,  so  as  to  fill  up  the  space  between  the  rod  and  the  cone  or 
socket  tf,  fitted  in  the  box  c? ;  y,  is  a  ring  or  wrapping,  of  amianthus 
or  other  suitable  material,  over  the  thread  a. 

The  patentee  claims,  "  forming  packing  for  stuffing  boxes  of  incom- 
bustible metallic  thread,  substantially  as  described." 


To  Qeobge  Bell  and  Robebt  Luthy,  both  of  Bolton,  Lancashire,  for 
a  process  for  obtaining  dense  and  flawless  castings  of  metals  and  solid 
blocks  of  other  substances,  particularly  desirable  in  the  production  of 
ingots  for  forgings,  heavy  pieces  of  ordnance,  and  hydraulic  press 
<y/tWer«.— [Dated  14th  November,  18G4.]    . 

It  is  well  known  that  in  the  process  of  caating^etals  a  considerable 
quantity  of  air  and  gases  is  contained  in  the  liquid  mass,  and  that  an 
additional  quantity  of  air  or  other  surrounding  gas  is  carried  by  the 
force  of  the  stream  with  the  metal  into  the  moulds,  and  prevents  the 
same  from  filling  the  entire  space  provided  for  it.  Although  the  holes 
or  pores  thus  made  in  the  casting  may  be  infinitely  small,  yet  their 
large  number  will  greatly  diminish  the  strength  of  the  castings  ;  this, 
however,  takes  place  not  only  in  the  casting  of  metals,  but  also  in  the 
casting  and  forming  of  blocks  or  solid  masses  of  other  substances. 
Where  substances  of  a  powdered,  granulated,  fibrous,  or  otherwise 
finely-divided  state  have  to  be  formed  into  blocks,  it  is  chiefly  the  air 
contained  in  and  surrounding  these  small  particles  which  prevents  them 
from  being  sufficiently  united  by  pressure  or  otherwise;  and  from 
forming  one  strong  and  solid  mass. 
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In  casting  ingots  or  blocks  of  metala  intended  for  forging,  it  is  not 
only  the  mere  presence  of  the  air  or  gas  itself  which  it  is  desirable  to 
avoid,  but  the  air  or  gas  forms  with  the  surrounding  metal  oxides  or 
other  impurities,  which  prevent  the  metal  from  being  intimately  united 
or  welded  in  the  process  of  forging  or  pressing,  and  also  from  being  of 
equal  hardness  throughout.  To  avoid  this  injurious  presence  and 
action  of  air  and  gases  in  the  above-mentioned  operations,  it  is  pro- 
posed to  prevent  their  admission,  and  to  exhaust  the  same  from  the 
metal  or  other  substance  under  operation,  by  creating  a  partial,  or  if 
possible  complete,  vacuum  in  the  moulds,  and,  in  case  of  liquid  sub- 
stances, particularly  around  the  supply  stream  from  the  furnace,  ladle, 
or  other  reservoir. 

Ingots  cast  of  iron,  converted  into  steel  by  the  "Bessemer  "  process, 
are  particularly  liable  to  contain  a  large  number  of  blow-holes  or  pores, 
some  of  whijch  are  caused  by  air  brought  into  the  metal  by  the  blowing 
process  in  the  converter,  or  carried  into  the  same  by  the  stream  in 
pouring  from  one  vessel  into  another,  as  from  the  converter  into  the 
ladle  and  from  the  ladle  again  into  the  moulds;  these  holes  are 
probably  the  morst  injurious,  as  their  inner  surfaces  become  oxidised, 
and  cannot  be  welded  together  in  the  process  of  forging.  Other  holes 
or  blisters  arise  from  gases  formed  by  the  contact  of  the  hot  metal  with 
the  impure  sides  of  the  moulds.  Holes  are  also  supposed  to  be  formed 
from  gases  taken  up  by  the  metal  when  under  very  high  temperature, 
and  ejected  again  while  solidifying.  Vacuum  spaces  are  also  formed 
by  the  contraction  of  the  metal  when  cooling ;  the  outer  parts  of  the 
ingots  having  become  hard  are  unable  to  follow  the  interior  parts  when 
contracting,  and  the  latter  thus  tear  away  from  the  former  at  different 
places  ;  these  latter  holes  are  less  injurious,  as  their  surfaces  are  very 
clean  and  easily  weld  together  in  forging. 

Articles  requiring  to  be  made  of  strong  and  dense  material,  as,  for 
instance,  pieces  of  ordnance,  shot  and  shells,  and  hydraulic  press  cylin- 
ders, may,  by  this  invention,  be  cast  of  'Bessemer*  metal,  which,  as  at 
present  cast,  will  not  admit  of  being  applied  to  such  purposes  wi^ 
safety.  To  attain  this  object  it  is  proposed  to  apply  a  vacuum  around 
the  stream  of  metal  immediately  before  it  enters  the  mould,  in  order  to 
prevent  the  admission  of  air  which  is  usually  carried  into  the  metal  by 
the  stream,  and  to  extract  the  air  and  gases  already  contained  in  the 
metal,  and  which  aroi^ot  able  to  disengage  themselves  from  the  same 
under  the  pressure  of  the  atmosphere.  The  admission  of  air  is  pre- 
vented, and  a  vacuum  is  formed  at  this  particular  point,  as  it  is  here 
that  the  greatest  surface  of  the  metal  is  exposed  to  the  air  in  the  Ui^ual 
mode  of  casting,  the  whole  of  the  metal  having  to  pass  in  a  thin  stream. 
It  is  also  at  this  point  that  the  air  and  gases  contained  in  the  mt- tal  can 
be  best  extricated,  and  any  gases  forming  in  the  mould  are  constantly 
exhausted  as  the  metal  rises  in  the  same. 

In  Plate  X.,  fig.  1  shows  an  arrangement  for  casting  ingots  of 
Bessemer  metal,  i,  represents  the  casting  ladle,  lined  with  tire-proof 
substance,  and  usually  placed  on  the  end  of  a  hydraulic  rotary  crane  s ; 
in  the  bottom  of  the  ladle  is  the  tapping  apparatus,  consisting  of  a 
cylinder  s,  of  fire-clay,  set  and  fastened  in  a  box  4,  secured  to  the  bottom 
plate  of  the  ladle ;  a  stopper  5,  also  of  fire-clay,  connected  through  an 
elongation  6*,  of  its  upper  end,  is  bent  oyer  the  top  of  the  ladle  to  a 
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hand-lever  arrangement  e,  by  which  it  can  be  raised  or  lowered  on  to  the 
seat.  Tlie  stopper  6,  is  usually  simply  ball-shaped,  and  has  no  elonga- 
tion reaching  into  the  cylindrical  outlet  hole.  It  projects  downwards 
into  the  outlet  hole,  and  is  fitted  with  grooves  all  around,  through 
which  the  metal  has  to  pass,  thus  running  into  the  moulds  in  fiat  thin 
streams,  the  metal  presenting  a  very  large  surface  to  the  action  of  the 
vacuum.  7,  is  a  vacuum  chamber  connecting  the  ladle  with  the  mould, 
in  this  case  fastened  to  the  ladle  bottom,  and  made  air-tight  with  the 
top  of  the  mould  by  some  pliable  substance  as  clay  or  sand,  adapting 
itself  to  the  unevenness  of  the  parts  which  have  to  form  an  air-tight  joint 
during  the  casting.  A  pipe  s,  connects  the  vacuum  chamber  7,  with 
the  exhausting  apparatus,  and  if  necessary  may  be  led  through  a  water 
cistern  placed  on  the  crane,  in  order  that  the  gases  may  not  reach  the 
exhauster  in  too  hot  a  state.  Instead  of  having  an  exhaust  pump  on 
purpose,  the  blowing  engine,  used  for  blowing  the  metal  in  the  con^ 
verter,  may  be  made  use  of  simply  by  connecting  the  pipe  8,  with  the 
suction  pipe  of  the  engine,  and  shutting  ofi*  the  supply  from  the  outer 
air.  A  tube  9,  is  also  connected  with  the  chamber  7,  having  in  its  end 
a  glass-covered  press  hole,  through  which  the  operator  ;nay  sec  when  the 
mould  is  full ;  lo,  is  the  mould  hooped  in  the  usual  way. 

The  mould  has  a  fiange  near  the  top  on  which  the  vacuum  chamber 
rests,  the  top  of  the  mould  being  provided  with  lugs.  The  vacuum 
chamber  may  be  fitted  with  a  broad  flange  at  its  lower  end,  to  suit 
different  sized  moulds,  which  in  such  case  must  be  even  on  the  top  with 
lugs  at  the  sides ;  it  is  not  absolutely  necessary  that  the  vacuum 
chamber  be  fixed  to  the  ladle  bottom.  The  vacuum  chamber  may  also 
be  fitted  with  a  funnel,  lined  with  fire-clay  and  provided  with  a  tapping 
apparatus  similar  to  the  one  above  described  in  connection  with  the 
ladle.  This  chamber  may  be  placed  on  a  mould  and  the  metal  run  in 
from  the  usual  casting  ladle ;  this  may  be  of  particular  advantage  for 
very  large  ingots  requiring  more  than  one  ladle  full  of  metal,  as  the 
connection  between  the  chamber  and  the  mould  wiU  not  have  to  be 
disturbed,  and  the  vacuum  can  be  kept  up  until  the  casting  is  complete. 
To  ascertain  when  a  mould  is  full,  it  may  be  placed  on  a  weighing 
apparatus,  or  such  an  apparatus  may  be  connected  with  the  ladle  to  in- 
dicate the  quantity  discharged.  To  bring  the  ladle,  vacuum  chamber, 
and  mould  into  close  contact,  the  ladle  may  be  lowered,  or  the  mould 
raised.  If  an  independent  vacuum  chamber,  with  a  funuel  on  the  top, 
is  used  for  smaller  moulds  which  can  be  filled  from  one  ladle,  the 
tapping  apparatus  need  not  be  applied  to  the  funnel.  If  the  supply 
from  the  ladle  is  a  little  greater  than  the  discharge  into  the  mould,  a 
vacuum  can  easily  be  maintained  during  the  operation  of  casting,  as 
the  only  communication  between  the  moiddand  the  outer  air  is  stopped 
up  by  the  metal  itself. 

In  casting  heavy  pieces  of  ordnance,  hydraulic  press  cylinders,  shot,  and 
any  other  articles,  airtight  pits  or  tanks  with  removeable  covers,  are  used, 
in  which  the  entire  mould  or  a  number  of  moulds  can  be  placed,  and 
the  air  exhausted  therefrom  ;  there  being  no  communication  with  the 
outer  air  except  through  the  inlets  for  the  metal. 

Fig.  2  represents  such  an  arrangement  for  casting  articles  in  air-tight 
chambers.  A  tank  a,  a,  which  may  be  made  of  several  parts,  is  shown 
let  into  the  ground,  with  a  mould  b^  for  a  gun  placed  in  it.  The  exhaust 
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pipe  Cy  is  fastened  to  the  removeable  cover  J,  on  which  is  also  placed 
the  inlet  fimael  e,  in  this  case  provided  with  a  stopper?,  so  that  the  air 
may  be  exhausted  from  the  mould  and  tank  before  metal  is  run  in.  A 
peep-hole  may  also  be  provided,  so  that  the  level  of  the  metal  in  the 
mould  may  be  ascertained. 

In  the  production  of  blocks  of  other  substances,  as  for  instance  bricka 
of  clay  or  of  sand  and  lime,  blocks  of  artificial  stone,  artificial  fuel  made 
from  small  coal,  peat,  waste  wood,  blocks  of  wood  from  small  divided 
wood,  bales  of  cotton,  wool,  and  similar  substances,  the  exhausting  of 
the  air  before  and  during  the  process  of  pressing  will  be  of  great 
advantage. 

Where  bricks  or  blocks  of  substances  in  a  powdered  or  granulated 
state  like  sand,  clay,  and  small  coal,  are  pressed  m  moulds,  it  is  proposed 
to  perforate  the  sides  of  the  moulds,  and  if  necessary  also  the  taller  and 
the  bottom  plate,  and  bring  these  perforations  into  communication  with 
an  exhaust  pump,  so  that  Sl\  the  air  amongst  the'partidee  of  the  sub- 
stance to  be  compressed  is  expelled  during  the  operation  of  pressing. 
Ajs  some  of  the  material  may  then  fill  up  the  perforations,  it  is  propos^ 
to  employ  the  same  air  pump,  or  a  separate  one,  to  force  these  particle« 
back  again  by  compressed  air  when  the  moulds  are  empty. 

The  patentees  claim,  firstly,  "  the  application  of  a  vacuum  around  the 
stream  entering  the  moulds  in  the  process  of  casting  metals,  in  the 
manner  and  for  the  purpose  describtrd.  Secondly, — the  apparatus  con- 
sisting of  parts  4,  5, 7,  8,  aud  9,  of  fig.  1,  and  the  modifications  of  the 
same,  as  described.  Thirdly,— the  use  of  vacuum  chambers  or  tanks  and 
parts  combined  therewith,  in  the  manner  and  for  the  purpose  described. 
JTourthly,  —the  application  of  a  vacuum  in  the  formation  of  blocks  of 
artificial  stone  or  of  other  substances,  in  the  nanner  and  for  the  purpose 
described.*' 


To  Nicolas  Baiixt,  of  Vesonl,  France^  Charles  Duband,  of  Juuen^ 
France,  Qeoboe  Howabd  Mebnabd,  of  the  Wan^stcorth-road,  and 
Zachabie  Poibieb,  of  the  Orove,  South  Lambeth,  for  improvemetfU  in 
the  application  of  rolling  friction  to  the  axle-boxes  and  journals  of 
running  shafts  and  axletrees  of  machines  and  vehichs  of  all  descrip- 
tions, for  lessening  the  resistance  to  the  iwo^ton.— [Dated  14th  No- 
vember, 1864.] 

This  invention  consists  in  applying  to  axles  or  shafts,  or  to  a  lining 
fixed  thereto,  a  cylinder  supported  on  spheres,  which  work  upon  a 
throat  or  shoulder  formed  on  the  lining  shall,  or  axle ;  the  ends  of  the 
c^'linder  are  cut  away  in  a  dished  and  coned  form,  to  receive  the 
spheres. 

In  Plate  IX.,  fig.  1  is  a  longitudinal  sectional  view  of  the  axle-box 
of  a  road  carriage,  where  the  wheel  rotates  and  the  axle  is  fixed.  Upon 
the  axle  a,  of  the  carriage  is  immoveablv  fixed  a  cylindrical  piece  b,  on 
the  exterior  of  which,  at  the  ends,  the  throats  a,  a,  are  turned,  and  also 
two  grooves  b,  5,  in  which  roll  spheres  o.  These  spheres  support  a 
cylindrical  envelope  p,  made  in  one,  two,  or  more  pieces,  and  the  ends 
of  which  are  coned  out  to  receive  the  working  spheres  b,  which  rotate 
in  or  upon  the  throftts  or  shouldeis  ^  n.  And  in  or  upon  the  thionta  or 
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shoulders  e,  e,  turned  in  the  end  plates  f,  which  are  iixed  to  the  wheel 
hj  bolts  or  other  suitable  means,  and  which  will  be  so  arranged  as  to 
exclude  dust  and  dirt  from  entering  the  box.  It  will  be  easily  seen, 
from  this  arrangement,  there  can  be  no  movement  in  the  direction  of  the 
length  of  the  axle,  and  only  a  rolling  movement  upon  the  spheres  e, 
which  spheres  are  embraced  and  kept  equidistant  by  the  cylindrical 
piece  D,  (which  piece  is  carried  round  by  the  rolling  action)  turned 
norizontally  in  their  onward  progress,  thereby  ever  changing  the  sur- 
fkces  in  contact.  The  effect  of  the  cylindrical  piece  d,  is  such  as  to 
cause  the  workinc^  spheres  e,  to  turn  about  in  every  sense,  and  the  effect 
of  the  action  of  the  part  is  such  that  the  sphere  has  always  a  tendency 
to  wear  itself  true ;  this  cylindrical  piece  bears  only  its  own  weight  on 
the  spheres,  and  its  duty  being  simply  to  keep  the  working  spheres  b, 
equidistant  from  each  other,  it  has  little  or  no  work  to  do,  and  can 
never  therefore  develop  frictional  heat  sufficient  to  render  the  bearings, 
shaO;,  or  axle  heated  to  any  injurious  extent. 

Pig.  2  is  an  arrangement  similar  to  that  described  in  fig.  1,  for  a  long 
bearing  in  carriages  or  machinery  where  the  axle  rotates,  and  the  wheel 
is  fixed  thereto.  The  throats  0,  a,  in  this  instance  are  turned  upon  the 
axle  or  shaft  a,  thereby  dispensing  with  the  cylinder  b,  which  is  not 
required  in  all  cases. 


!Zb   Jules  Atjbin,  of  Paris,  for  an  improved  millstone  for  grinding 
corn  and  other  substances. — [Dated  16th  November,  186&]. 

The  improved  mill-stone  forming  the  subject  of  the  present  invention 
is  shown  in  Plate  X.,  where  fig.  1  is  a  plan,  and  fig.  2  a  vertical  section  of 
the  same,  b,  is  a  metal  plate,  with  a  number  of  boxes  a,  cast  upon  it ; 
each  of  these  boxes  is  covered  at  top  with  metallic  or  other  cloth  c. 
D,  is  the  stone  proper ;  it  is  set  upon  the  plate  b,  occupies  the  centre, 
and  fills  up  the  interstices  between  the  boxes  a..  In  the  rotation  of 
the  ordinary  upper  stone  x,  the  grinding  takes  place  in  the  ordinary 
manner  between  the  two  stones  x,  and  n,  the  fiour  falls  into  the  boxes 
A,  through  the  cloth  0,  while  the  bran  or  envelope  is,  as  before  stated, 
projected  from  the  circumference  of  the  stone.  To  facilitate  the  bolt- 
m^,  and  prevent  the  flour  remaining  on  the  cloths  0,  an  intermittent 
agitation  of  the  upper  part  M,  of  the  boxes  which  receives  the  cloths  is 
produced.  Por  this  purpose  an  annular  space  is  formed  round  the 
periphery  of  the  stone  n,  between  the  upper  and  lower  plates  b',  and  b, 
m  which  8pace,at  any  convenient  point,  is  fitted  an  excentric  e,  actuated 
bj  a  shaft  b.  The  excentric  b,  by  contact  with  a  block  t,  on  which  is  a 
nng  or  disc/,  produces  a  slight  movement  of  this  ring.  The  ring  gives 
a  proper  contour  to  the  stone  b,  and  on  its  surface  are  formed  blocks 
Q^  which  by  butting  against  the  ends  of  the  upper  parts  h,  of  the  boxes, 
impart  to  these  parts  a  shaking  movement,  which  again  produces  a 
movement  of  the  cloths  c,  and  thereby  prevents  adhesion  of  the  flour 
and  facilitates  the  bolting  by  a  sifting  motion.  The  ring/,  may  be  con- 
nected by  links  or  articulated  joints  »,  (see  the  detached  views  figs.  8 
and  4),  or  other  analogous  arrangement.  The  connection  of  the  rin^ 
/,  with  the  blocks  g,  can  be  avoided,  or  these  blocks  can  be  dispensed 
with,  by  casting  with  the  ring  keys  equal  in  number  to  the  parts  11.  In 
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the  slight  alternate  movement  imparted  to  the  disc  by  the  oxcentric  e, 
these  keys  which  receive  the  ends  A,  oi'  the  parts  m,  transmit  to  them 
the  vibratory  motion  which  facilitates  the  bolting.  The  plates  b,  b^ 
are  prevented  from  shaking  by  blocks  placed  between  them,  or  in  any 
other  convenient  manner.  The  upper  parts  of  the  boxes  can  be  lowered 
when  required,  in  order  that  as  the  stone  n,  becomes  worn,  they  may  be 
prevented  from  coming  in  contact  with  the  upper  stone  x.  The  number, 
position,  size,  and  shape  of  the  boxes  a,  may  be  varied  at  will. 

The  patentee  claims,  "  constructing  millstones  with  metal  boxes  or 
compartments  let  into  the  stone  and  covered  with  metallic  or  other 
cloth,  in  the  manner  described." 


To  Theophilus  Alexander  Blakelt,  of  Montpelier-tquare^  for  an 
improvement  in  working  guns, — [Dated  18th  November,  1861.J 

This  invention  consists  in  the  employment  of  a  counterpoise  or  weight 
connected  to  the  rear  part  of  a  gun  for  the  purpose  of  facilitating 
the  working  of  guns  which  are  to  be  fired  from  port-holes  or  embrasures 
of  a  contracted  sise. 

The  figure  in  Plate  X.,  is  a  side  elevation  of  a  gun  on  a  carriage  and 
platform,  a,  is  the  gun  pivotted  on  its  trunnions  b,  near  the  mouth  of 
the  gun  ;  c,  the  gun-carriage ;  and  d,  the  platform ;  e,  is  the  counter- 
poise free  to  rise  and  fall  with  the  working  of  the  gun.  It  is  attached 
by  ropes  or  chains  f,  passing  over  pulleys  or  rollers,  and  secured  to  the 
rear  of  the  gun. 

The  patentee  claims,  "  the  employment  of  a  weight  or  counterpoise 
substantially  in  manner  described." 


To  Joseph  Phillips,  of  Great  Suffolk-street ,  Southwark.  for  improve- 
ments in  apparatus  for  the  prevention  of  accidents  in  connection  with 
steajn  boilers, — [Dated  19th  November,  1864.] 

This  invention  consists  in  so  arranging  a  float  inside  a  steam  boiler, 
or  in  a  Teasel  in  communication  therewith,  in  combination  with  a 
loaded  valve  or  cock  situated  outside  the  boiler,  and  closing  in  a  passage 
through  which  the  water  space  of  the  boiler  or  other  receptacle  con- 
taining water  can  communicate  u-ith  the  fire,  that  upon  the  wator  line 
of  the  boiler  falling  below  a  certain  level,  the  float  is  caused  to  open 
the  valve,  so  as  to  allow  of  the  water  from  the  boiler  or  elsewhere 
being  injected  upon  the  fire,  in  order  to  extinguish  the  same.  The 
Talve  may  also  be  so  arranged  as  to  be  acted  upon  and  opened  by  the 
pressure  of  the  steam  in  the  boiler,  so  as  to  inject  water  into  the  fire. 
In  Plate  X.,  fig.  1  shows,  in  partial  front  elevation,  a  Cornish  boiler, 
with  the  arrangement  applied  thereto,  a  is  the  boiler,  with  a  por- 
tion of  the  end  plate  6,  removed  ;  <?,  is  the  stone  float  connected  to  the 
lever  d,  which  is  fast  on  the  spindle  e\  f  in  the  balance  weight  to  the 
float  c.  The  spindle  e,  is  carried  by  the  bracket  g,  inside  the  boiler, 
and  passes  through  a  stuffing  box  A,  in  the  end  plate  5,  outside  the 
boiler ;  a  lever  t,  is  fixed  to  the  spindle,  carrjring  a  looped  Hnk^',  in  the 
loop  of  which  is  inserted  the  end  of  the  weighted  lever  k,  of  the  valve 
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I ;  this  yftlve  closes  the  end  of  the  pipe  «»,  which  passes  inside  the 
boiler,  and  down  to  below  the  lowest  possible  water  level,  where  it  is 
open.  To  the  valve  box  of  i  he  valve  /,  is  attached  another  pipe  n, 
communicating  at  one  end  with  ihe  space  above  the  valve,  and  at  the 
other  end  with  the  fire-grate  of  the  boiler.  Thus,  if  the  water  level 
sinks  down  to  such  an  extent  as  to  caus^  the  float  c,  to  draw  the  lever 
f ,  into  the  position  x,  shown  in  dotted  lines,  the  bottom  of  the  loop  j\ 
will  just  come  in  contact  with  the  weighted  lover  k ;  and  upon  the 
water  sinking  at  all  below  that  level,  thereby  endangering  the  safety  of 
the  boiler,  the  weight  of  the  float  will  cause  the  lever  k,  to  be  raised, 
as  indicated  by  the  dotted  lines ;  whereupon  the  pressure  of  steam  in 
the  boiler  will  cause  the  water  in  the  pipe  t/i,  to  force  open  the  valve 
/,  and  to  flow  through  the  pipe  n,  on  to  the  fire-grate,  so  as  to  extin- 
guish the  fire,  and  thus  prevent  the  explosion  or  deterioration  of  the 
boiler.  In  order  to  spread  the  water  as  much  as  possible  upon  the 
fire,  a  plate  p,  is  fixed  over  the  opening  of  the  pipe,  upon  which  plate 
the  water  impinges,  and  is  thereby  spread  out  in  a  sheet.  The  weight 
q,  on  the  lever  k,  is  so  adjusted,  that  when  the  pressure  in  the  boiler 
exceeds  that  which  it  can  bear  with  safety,  sucm  pressure  will  force 
open  the  valve,  irrespective  of  the  level  at  which  the  water  may  stand, 
and  will  cause  the  water  to  be  thrown  on  the  fire,  as  above  described. 
To  the  spindle  e,  is  also  attached  an  index  hand  c,  which,  in  moving 
with  the  spindle  as  the  float  e,  rises  or  &lls,  is  made  to  indicate  upon 
the  scale  «,  the  height  of  the  water  in  the  boiler. 

It  will  be  evident  that  the  apparatus  may  be  varied  in  cariying  this 
invention  into  practice.  Thus,  when  only  slight  variations  in  the  level 
of  the  water  in  the  boiler  are  allowed,  the  float  arrangement  may  be 
modified,  as  shown  in  fig.  2,  where  c,  is  a  hoUow  metal  float  attached  to 
the  double-ended  lever  J,  which  turns  upon  the  ball-and-socket  joint 
formed  in  the  gland  A,  in  the  end  plate  6,  of  the  boiler.  To  the  short 
arm  of  this  lever  is  attached  the  looped  link  j\  actuating  the  weighted 
lever  k^  of  the  valve  I,  as  before  described.  Again,  instead  of  applying 
the  before-described  apparatus  to  the  boiler  itself,  it  may  be  connected 
to  a  separate  vessel  communicating  with  the  boiler;  or  the  float,  levers, 
and  valve  may  be  attached  to  the  boiler,  as  described,  and  the  pipe  m, 
made  to  communicate  with  a  separate  cistern  of  water.  The  loaded 
valve  i,  with  the  pipes  i»,  «,  may  also  be  employed  without  the  float 
arrangement,  in  which  case  the  apparatus  would  act  only  in  relation  to 
the  pressure  of  steam  in  the  boiler. 

The  patentee  claims,  "  Firstly, — constructing  apparatus  for  prevent- 
ing the  explosion  of  steam  boilers,  in  which  a  float  inside  the  steam 
boiler,  or  in  a  vessel  communicating  therewith,  is  so  arranged  in  con- 
nection wiih  a  valve  or  cock  situated  outside  the  boiler,  and  closing  a 
pipe  or  pipes  communicating  with  the  water  space  of  the  boiler,  or  with 
a  separate  cistern  and  with  the  fire-grate,  that  upon  the  water  sinking 
below  a  certain  level,  the  sinking  oi  the  float  will  cause  the  said  valve 
or  cock  to  be  opened,  so  as  to  allow  of  water  from  the  boiler  or  elne- 
where  being  injected  on  to  the  fire ;  also,  in  combination  with  the 
above,  the  arrangement  of  an  index  upon  a  spindle  actuated  by  the 
float  for  indicating  the  water  level  upon  a  graduated  scale.  Secondly, 
— BO  arranging  a  loaded  valve  situated  outside  the  boiler,  and  closing  a 
pipe  or  pipes  communicating  with  the  water  space  of  the  boiler  and 
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with  the  fire-grate,  that  upon  the  pressure  of  the  steam  in  the  bofler 
exceeding  certain  limits,  tne  valve  shall  be  opened  by  such  presBure, 
and  allow  water  from  the  boiler  to  be  injected  into  the  fire.  Also  com- 
bining with  the  above  the  float  arrangement  described  in  the  first 
claim." 


To  John  White,  of  Finchley,  for  improvementt  in  means  or  apparatua 
employed  in  purtfyina^  changing  the  temperature^  and  impregnating 
atmospheric  air,  tohieh  improvements  are  also  applicable  to  thepuri' 
f  cation  or  separation  of  gases  or  vapours^  and  part  qf  wohick  im- 
provements  is  also  ojoplicable  in  obtaining  motive  power  for  other 
purposes,— IBated  24th  November,  18G4.] 

This  invention  relates  to  means  or  apparatus  by  which  atmospheric  air 
may  be  acted  upon  for  the  purpose  of  its  purification,  or  its  change  of 
temperature,  or  its  impregnation.  For  this  purpose  the  air  in  motion, 
obtained  by  a  fan  or  other  suitable  blowing  or  forcing  apparatus,  iff 
caused  to  pass  through  or  between  filaments,  strands,  or  texture  of 
wool,  or  ot  other  suitable  material  adapted  to  operate  by  capilbury 
attraction,  to  receive  and  hold  in  suspension  water  or  other  purifying, 
cooling,  warming,  or  impregnating  fluid  supplied  from  a  suitable 
reservoir. 

In  Plate  IX.,  fig.  1  represents  an  arrangement  of  apparatus  employed 
for  purifying,  changing  the  temperature,  or  impregnating  air  according 
to  this  invention. 

A,  is  a  water-tight  vessel,  supported  upon  rods  B,  at  a  certain  dis- 
tance above  a  fan  case  c,  consisting  of  an  upper  circiilar  plate  of  metal 
c',  and  a  lower  similar  plate  c*,  with  an  open  periphery :  both  plates  o', 
and  c^,  have  a  central  circular  opening  n^  and  d*,  through  which  air 
arriving  by  the  open  spaces  eS  and  i^,  is  drawn  by  the  fan  f,  affixed  to 
the  spindle  o,  which  is  caused  to  rotate  bv  means  of  suitable  motive 
power  applied  to  it.  The  upper  vessel  ▲,  is  surrounded  with  woollen 
or  other  suitable  threads,  or  with  suitable  texture  h,  which,  being 
secured  by  their  upper  end,  or  edge  J>,  to  a  perforated  metal  ring  k\ 
held  iu  position  by  means  of  catches  or  hooks  near  the  bottom  of  the 
interior  of  the  vessel,  are  allowed  to  hang  over  the  rim  i^  and  dip  with 
their  lower  end  or  edge  J*,  into  a  vessel  h,  where  they  are  secured  to  a 
perforated  metal  riug  k',  held  in  position  by  means  of  catches  k.  On 
soaking  the  threads  or  texture  h,  and  pouring  water  or  a  solution  into 
the  upper  vessel  ▲,  the  fluid  thence  has  a  tendency  to  be  exhausted 
.from  the  vessel  a,  by  the  capillary  action  of  the  threads  or  texture  H, 
and  then  to  descend  by  gravity  into  the  vessel  k  ;  and  the  air  to  be 
acted  on  is  both  drawn  in  and  discharged  through  the  wetted  threads 
or  texture  h,  in  its  passage  into  and  out  of  the  fim  case,  and  is  thereby 
purified,  cooled,  warmed,  or  mixed  with  other  matters,  as  the  case  mav 
be.  The  lower  vessel  m,  has  in  the  centre  a  water-tight  socket,  through 
which  the  fan  spindle  a,  passes  ;  it  has  also  a  cock  p,  through  which 
the  surplus  fluid  may  be  drawn  or  allowed  to  flow  off.  This  part  of 
the  improvements  is  also  applicable  as  an  inhaler. 

Figs.  2  and  3  represent,  in  a  vertical  and  transverse  section,  one  form 
of  apparatus  adapted  as  a  portable  inhaler  for  purifying  or  otherwise 
acting  on  air  for  the  purpose  of  respiration. 


Digitized  by 


Google 


**TSf  *•*•]  HBWTON'S  LOVDOS  JOUBiriLL  OF  ABT8.  283 

A,  is  a  water-tighfe  vessel,  to  which  are  attached  tubes  b*,  b*,  of  india- 
rubber,  for  the  ingress  or  egress  of  air  during  inhalation.  In  the 
interior  of  the  vessel  ▲,  is  another  water-tight  vessel,  c,  on  each  of  the 
sides  0*,  of  which  is  soldered  vertical!/  a  convenient  number  of  per- 
forated metal  strips  b',  of  such  width  that  the  narrow  width  c^  of 
the  vessel  c,  together  with  such  strips,  will  be  just  that  of  the  narrow 
width  of  the  interior  of  the  vessel  a.  Threads  of  wool,  d^,  are  attached 
in  their  middle  between  slips  of  wood  n^  which  may  be  screwed 
together  and  placed  on  the  bottom  of  the  interior  of  the  vessel  c, 
whilst  the  ends  of  these  threads  are  allowed  to  lie  over  the  rims  e^ 
and  B*,  of  the  sides  c',  of  the  vessel  c,  and  are  thence  threaded  zig-zag 
downwards  through  the  perforations,  which  should  be  wider  than  the 
threads  of  the  metal  strips  d^  at  the  bottom  of  which  thej  are  tied  to 
prevent  their  displacement.  The  vessel  c,  is  inserted  into  the  vessel  a, 
at  the  neck  or  opening  f,  which  is  provided  with  a  cover  o.  h,  is  an. 
aperture  for  letting  off  the  surplus  fluid.  Air  entering  the  vessel  a,  by 
the  tube  b\  will,  bv  inhalation  through  the  inhaling  tube  b^  be  drawn, 
through  and  over  that  portion  of  the  threads  which  are  threaded  in  the 

Serforated  metal  strips  n^  and  which  threads  are  kept  wetted  bj  the 
uid  which  has  been  put  into  the  vessel  c,  acting  by  the  capillarv  pro- 
cess as  before  described ;  and  thence  such  air  passes  to  the  inhaling 
tube  B*.  This  tube  b^,  maj  be  provided  with  a  suitable  mouthpiece  and 
double-action  valves,  so  as  to  admit  into  the  lungs  only  air  that  has 
passed  through  the  apparatus. 

Eig.  4  represents  a  vertical  section  of  an  arrangement  of  apparatus 
adapted  to  maintain  the  motive  power  in  carrying  out  the  improve- 
ments. On  a  circular  opening  a',  in  the  centre  of  the  upper  part  and 
on  a  circular  opening  a^,  in  the  centre  of  the  lower  part  of  a  concentric 
or  excentric  fan  case  b,  are  respectively  fixed  cylindrical  chambers  o^, 
and  o\  each  of  which  is  open  at  each  end,  and  is  provided  with  one  or 
more  air-reoeiving  apertures  b',  n^,  and  the  other  extremities  of  such 
^lindrical  chambers  furthermost  from  the  fan  case  is  fixed  around  the 
open  vertex  of  a  (by  preference)  conically-shaped  reservoir  e*,  or  e*, 
which  has  at  its  base  an  aperture  f^  or  f^,  K>r  filling  and  draining  pur- 
poses, furnished  with  a  plug ;  both  cvlindrical  chambers  c^  and  o^,  and 
both  reservoirs  i',  and  £^,  having  the  same  capacity  and  form.  Each 
of  the  reservoirs,  e^,  and  bS  has  in  its  interior  at  the  vertex  a  ball  valve 
confined  by  a  bar  o^  or  g^,  and  in  its  slant  side  just  above  the  ball 
Talve,  a  little  further  towards  the  base,  a  tube  h^  h^,  for  conducting, 
by  gravity,  the  fluid  contained  in  the  reservoir  b',  or  k«,  which  for  the 
time  is  uppermost,  into  the  fan  case  b,  where  it  acts  to  exert  the  motive 
power  required  by  striking  on  the  vanes  ot  a  fan  j.  In  the  interior  of 
each  of  the  reservoirs  e*,  or  e«,  is  an  anti-vacuum  tube  k:>,  or  k«,  to 
admit  of  air  passing  into  that  one  of  the  reservoirs  e',  or  e«,  which  for 
the  time  is  uppermost,  as  the  fluid  passes  out  of  such  uppermost  reser- 
voir to  exert  power.  Each  of  these  anti-vacuum  tubes  k»,  and  k* 
extends  with  one  end  to  the  base  of  the  reservoirs  e»,  or  e«,  whereas  the 
other  end  terminates  in  the  cylindrical  chambers  c*,  or  c*.  On  bringing 
the  apparatus  into  a  perpendicular  position,  and  fiUing  the  upper 
reservoir  with  the  desired  fluid,  this,  owing  to  the  pressure  of  the  air 
that  enters  by  the  uppermost  of  the  anti-vacuum  tubes  k\  or  k«,  and 
finding  no  egress  at  the  vertex  of  the  reservoir^  on  account  of  the  ball 
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yalve,  escapes  by  gravity  through  the  uppermoet  of  the  tubes  h*,  and 
H«,  into  the  fan  case  b,  there  striking  on  the  vanes  of  the  fan  J,  and  ao 
causing  it  to  rotate  and  to  eject  at  the  outlet  l,  the  air  which  has  been 
drawn  in  at  the  openings  n^  and  d^,  through  the  cylindrical  chaiubers 
c*,  and  c*.  The  surplus  fluid  then  flows  through  the  lower  central 
opening  a,  of  the  fan  case,  and  thence  through  the  lower  cylindrical 
cnamber  c,  into  the  lower  reservoir  b.  And  in  order  to  eflTect  greater 
contact  of  the  air  and  fluid  inside  of  each  of  the  cylindrical  chambers 
c»,  and  c^,  a  lining  or  hollow  cylinder  of  suitable  fabric,  m*,  or  m*,  may 
be  placed,  having  one  end  or  edge  attached  to  a  perforated  rim  u',  or 
M*,  surrounding  the  upper  and  lower  openings  a*,  and  a«,  on  the  fan 
case,  and  with  their  other  end  or  edge  falling  over  the  end  <^  the  air 
receiving  apertures  n*,  and  n*,  the  lining  or  cylinder  of  &bric  which 
for  the  time  is  lowermost  will  be  kept  constantly  wetted  with  the  anr- 
pluB  fluid  flowing  from  the  fan  case,  k^  and  n',  are  metal  discs  fitted 
in  a  water-tight  manner,  to  prevent  useless  accumulation  of  fluid  in 
the  spaces  o^  and  o^.  The  spindle  of  the  &n  J,  fiiUs  into  a  groove  in 
the  metal  bar  p^  placed  across  the  bottom  of  the  interior  of  the  fan 
case,  and  is  held  at  its  upper  end  in  a  groove  in  a  screw  in  the  npper 
bar  p^ ;  by  turning  this  screw,  delicate  adjustment  of  the  fan  j,  is 
attainable.  When  the  contents  of  the  reservoir  which  for  the  time  is 
uppermost  have  entirely  passed  into  the  lower  one,  the  apparatus  may 
be  reversed,  by  doing  which  the  ball  valve  of  the  reservoir  now  filled 
closes  the  egress  at  the  vertex,  whereas,  vice  versd,  the  ball  valve  of  the 
empty  reservoir  falls,  thus  giving  ingress  to  the  surplus  fluid  coming 
from  the  filled  reservoir,  and  so  on. 

The  patentee  claims,  "  First, — the  action  upon  atmospheric  air  for  the 
purpose  of  purifying,  changing  the  temperature  oi,  and  impregnating 
the  same  by  water,  or  water  mixed  with  other  matters  by  capillary 
process,  as  also  the  action  upon  gases  or  vapours,  for  the  purpose  of 
purifying  or  separating  the  same  in  manner  substantially  as  explained. 
Second, — the  adaptations  or  combinations  of  means  for  obtaining 
motive  power  in  apparatus  for  purifying,  changing  the  temperature, 
and  impregnating  atmospheric  air,  or  for  the  purification  or  separation 
of  gases  or  vapours,  and  the  application  thereof  in  obtaining  motive 
power  for  other  purposes.'* 


To  James  McIittobb,  o/Dimdee,  for  improved  apparatus  for  givitkg 
pressure  to  the  drawing  rollers  ofprepcmng  and  spinning  ntackinerg. — 
[Dated  30th  November,  1864.] 

This  invention  relates  to  an  arrangement  of  apparatus  for  insuring  to 
the  drawing  rollers  of  preparing  and  spinning  machinery  used  in  the 
manufacture  of  flax,  jute,  hemp,  silk,  wool,  or  other  fibrous  substances, 
a  more  equable  pressure  (which  is  capable  of  exact  adjustment)  than 
can  be  obtained  by  the  usual  mode  of  levers  and  weights. 

The  ^g.  in  Plate  X.  shows  the  improved  apparatus  as  applied  to 

five  pressure  to  a  pair  of  pressing  rollers  of  dry  spinning  frames  for 
ax,  hemp,  or  jute. 

A,  A,  is  the  ordinary  grate  or  bar  of  the  spinning  frame,  and  which 
serves  to  guide  the  wooden  pressing  rollers  behind  Uie  drawing  roUersn 
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From  this  grate  a,  projects  a  forked  rod  b,  which  is  held  firmly  in 
position  by  means  of  a  screw  and  clamping  nut.  To  the  forked  end  of 
this  rod  is  jointed  a  pendent  lever  c,  which,  at  a  short  distance  from 
its  fulcrum,  is  embraced  and  secured  by  a  pivot  pin  to  a  forked  socket- 
piece  n.  This  socket-piece  is  tapped  to  receive  the  screwed  end  of  a 
rod  E,  which  carries  at  its  other  end  a  bearing  for  the  axle  of  the 
wooden  pressing  roller  p.  To  the  bottom  end  of  the  pendent  lever  o, 
there  are  attached  by  a  swivel  joint  pin  c,  plates  of  tempered  steel  o, 
which  extend  downwards  below  a  longitudinal  beam  h,  of  the  spinning 
frame.  The  bottom  ends  of  the  steel  spring  plates  are  secured  together 
by  a  rivet,  and  inserted  in  a  catch  fixing  i,  attached  to  the  beam  u. 
The  regulation  of  the  amount  of  pressure  to  be  put  upon  the  drawing 
roller  k,  is  effected  by  simply  turning  the  screwed  rod  e,  so  as  to 
enlarge  or  decrease  the  distance  between  the  axle  of  the  pressing 
rollers  and  the  pendent  lever  c.  To  pejmit  of  this  regulation,  it  is 
necessary  first  to  remove  the  pressure  of  the  spring  plates  firom  the 
pressing  rollers ;  this  is  done  by  turning  the  spring  plates  on  their 
coupling  pin  e,  and  thus  releasing  them  from  the  catch  i ;  the  rod  £,  is 
then  free  to  be  screwed  in  or  out,  as  required. 

The  advantages  attending  the  application  of  this  improved  apparatus 
are — that  the  levers  and  weights  of  the  usual  system  are  dispensed 
with,  thus  avoiding  the  accidents  and  inconvenience  that  were  caused 
by  them  ;  a  much  more  steady  pressure  is  insured,  which  not  only 
produces  a  much  more  evenly-drawn  sliver,  but  causes  great  saving  in 
the  wooden  pressing  rollers,  which  will  consequently  be  found  to  last 
much  longer  than  usual.  This  invention,  by  some  slight  and  obvious 
modifications,  admits  of  being  applied  to  the  pressing  of  drawing 
rollers  for  other  kinds  of  flax-spinumg  and  preparing  machinery,  or  for 
the  machinery  used  in  preparing  and  spinning  silk,  wool,  or  other 
fibrous  materials. 

The  patentee  claims,  ''  the  arrangement  of  apparatus  above  described 
for  providing  an  adjustable  pressure  for  the  drawing  rollers  of  preparing 
and  spinning  machinery." 


7b  Mabttn  John  Eobebts,  of  Fendarren,  near  Crickhoicell,  Breck^ 
nockshire,  for  improvemenU  in  means  or  apparatus  for  reducing  the 
friction  now  produced  hy  the  longitudinal  or  endlong  pressure  of  ships^ 
screw-propeller  shafts ,  or  of  any  upright  or  inclined  shafts  when 
revolving, — [Dated  1st  December,  1864.] 

This  invention  consists  in  receiving  the  thrust  or  endlong  pres-^ure  of 
propeller  and  other  shafts  upon  a  fiuid  under  continual  pressure, 
whereby  the  friction  that  would  ensue  between  the  end  of  such  a  shaft 
when  revolving  and  a  solid  support  is  in  a  great  measure  avoided.  If 
an  unelastic  or  nearly  unelastic  medium,  such  as  water,  is  used, 
it  is  preferred  to  combine  with  the  apparatus  an  air  vessel, 
for  giving  elasticity  to  the  medium.  Without  such  elasticity, 
injurious  jerks  and  blows  would  be  created  in  the  shailt,  and 
between  it  and  any  solid  bearings  it  might  come  into  contact  with. 
Again,  it  is  sometimes  desirable  that  the  shaft  should  be,  as  it  were, 
divided  in  its  length,  so  that  the  portion  actually  impinging  upon  the 
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flaid  bearing  should  be  independent  of  the  main  portion  of  the  sbafl, 
to  the  end  that  should  the  main  or  principal  portion  of  the  shaft  sink 
in  its  bearings,  it  should  not  cause  that  part  of  the  shaft  supported 
endlong  by  the  fluid  medium,  to  press  severely  on  the  sides  of  the  box 
or  cylinder,  hereafter  described,  which  contains  it. 

The  figure  in  Plate  IX.  shows  in  section  the  manner  in  which  the 
invention  is  carried  into  effect,  a,  is  a  screw-propeller  shafb ;  b,  the 
inboard  end ;  c,  is  a  hollow  plunger,  which  may  be  in  a  piece  with,  or, 
preferably,  in  a  separate  piece  from,  the  shaft ;  n,  is  a  cylinder  or  case  in 
which  the  plunger  is  free  to  revolve  and  play,  a,  a,  are  annular 
recesses  in  the  outside  of  the  plunger;  e,  is  a  pipe  communicating 
with  a  force  pump  f,  and  also  by  the  pipe  b,  fitted  with  a  stop-cock  c, 
with  an  air  vessel  e. 

The  patentee  claims,  *^  reducing  the  friction  produced  hj  endlong 
pressure  of  screw-propeller  and  upright  or  inclined  revolving  shafts, 
— ^first,  by  the  employment  of  fluid  under  continual  pressure,  substan* 
tially  in  manner  hereinbefore  described;  and,  second,  by  the  employment 
of  liauid  under  continual  pressure,  together  with  an  air  vessel  connected 
to  the  pipe,  whereby  such  pressure  is  conveyed^  all  substantially  in 
manner  and  for  the  purpose  described." 


To  JoHK  Qavo  Wiktsb,  of  OhesUr,  far  improoements  in  revolving 
retorts  and  in  the  mode  of  applying  heat  to  the  same,  designed  for 
producing  oil  from  coals,  sluUes,  cannels,  and  other  substances,  or  far 
distilling  oils. — [Dated  5th  December,  1864.] 

This  invention  consists  in  the  application  of  the  active  heat  to  that 
portion  only  of  the  retort  where  the  interior  surface  is  covered  by  th^ 
substance  being  decomposed,  and  the  means  employed  for  limiting  and 
regulating  the  said  application,  in  order  to  prevent  so  far  aa  practicable 
any  injury  to  the  extracts  obtained  from  the  substances,  and  tkerebj 
economismg  fuel  and  time  in  the  process  of  decomposition,  by  the  use 
of  thinner  material  in  the  construction  of  the  retort. 

In  Plate  X.,  fig.  1  is  a  longitudinal  section  of  the  improved  retort ; 
and  fig.  2  is  a  transverse  section  of  the  same.  A  foundation  or 
support  A,  is  constructed  of  brickwork  or  other  suitable  material ;  and 
on  it  are  fixed  the  bearings  a,  for  the  journals  of  the  revolving  retort 
B,  to  work  in.  The  retort  b,  is  of  the  usual  form,  and  may  be  cou* 
structed  of  wrought  or  cast  iron,  c,  is  a  hollow  shaft  extending  from 
end  to  end  through  the  interior  of  the  retort,  and  securely  fixed  to  the 
ends  thereof  The  ends  of  the  shaft  are  suppoi*ted  in  the  bearings  o^ 
and  the  retort  b,  and  shaft  o,  revolve  together.  The  apertures  b,  in 
the  hollow  shaft  c,  are  made  to  allow  the  vapour  distilled  from  the  aub* 
stance  being  decomposed,  to  pass  off  in  the  direction  indicated  by  the 
arrows  into  any  form  of  condenser. 

D,  D,  are  the  elevating  ribs  or  brackets,  extending  the  entire  length 
of  the  retort.  These  ribs  may  either  be  made  of  T  iron,  nYettedor 
otherwise  secured  to  the  interior  of  the  shell  of  the  retort,  or  they 
may  be  formed  by  flanges  of  the  cast-iron  segments  composing  the 
shell  of  the  retort,  x,  is  the  coal  or  other  substance  to  be  deoom<- 
posed;  Vy  is  the  furnace;  and  e,  is  the  jacket  ftn<>^iT)g  the  i^per 
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portion  of  the  retort.  This  jacket  may  be  made  to  open  so  as  to 
reduce  the  temperature  of  the  retort  when  required,  and  to  render  any 
part  of  the  retort  easy  of  access  for  repairs. 

Hy  and  H'y  are  dampers,  extending  the  entire  length  of  the  retort, 
and  80  arranged  as  to  close  when  required  the  space  between  the  sides 
of  the  foundation  a,  and  the  side  of  the  retort  b,  in  order  to  prevent  a 
current  of  heated  air  passing  round  the  portion  of  the  retort  not 
coTered  by  the  coal  or  other  substance.  The  dampers  h,  and  h',  are 
made  to  work  on  hinged  joints  d,  so  that  their  edges  e,  and  e^,  may  rest 
upon  the  surface  of  the  retort  b,  without  causing  any  obstruction  to 
the  motion  of  the  retort.  The  damper  h,  is  made  to  rest  upon  the 
surface  of  the  retort,  at  such  an  angle  as  to  be  kept  in  contact  with 
the  surface  by  the  weight  of  the  material  forming  the  damper,  while 
the  damper  h',  being  on  the  under  side  of  the  retort  b,  is  kept  in 
contact  therewith  by  means  of  the  weight  /,  fixed  on  the  arm  or 
leyer  y. 

Instead  of  the  dampers  being  kept  in  position  by  means  of  weights, 
aa  shown,  springs  or  other  like  means  may  be  employed  for  that 
purpose;  the  object  being  to  confine  the  application  of  the  active 
neat  to  that  part  of  the  retort  covered  by  the  coal  or  other  substance 
being  decomposed.  The  heated  surface  being  so  limited,  the  active 
heat  from  the  furnace  is  communicated  more  directly  and  undividedly 
to  the  coal  or  other  substance  treated  than  in  any  apparatus  hereto- 
fore employed,  and  the  fuel  is  economised.  The  active  heat  being 
shut  off  from  that  part  of  the  retort  occupied  by  the  vapour,  a  higher 
degree  of  heat  may  be  maintained  in  the  furnace  without  superheating 
the  vapour,  and  thus  the  process  of  decomposition  may  be  carried  ou 
with  greater  rapidity  without  impairing  the  quality  of  the  oil  or  other 
products  eliminated. 

The  operation  of  the  improved  retort  is  as  follows : — ^The  coal  or 
other  substance  treatod  being  placed  in  the  interior  of  the  retort,  the 
fire  is  lighted  in  the  furnace  f,  the  flue  damper  i,  is  opened,  and  the 
retort  b,  is  caused  to  revolve  by  any  suitable  means.  The  active  heat 
and  products  of  combustion,  which  in  the  apparatus  at  present  in 
use  pass  entirely  around  the  perimeter  of  the  retort,  by  this  improved 
arrangement  are  limited  to  that  portion  of  the  under  surface  of  the 
retort  contained  between  the  dampers  h,  and  h^  The  heated  air  and 
products  of  combustion  after  traversing  the  same  escape  through  the 
flue  J.  Now  it  is  obvious  that,  as  the  retort  revolves  in  its  bearings, 
every  part  of  its  exterior  is  brought  successively  in  contact  with  the 
heated  air  of  the  furnace ;  but  since  the  coal  or  other  contents  of  the 
retort  shifts  so  as  always  to  cover  the  part  so  in  contact,  a  great  pro- 
portion of  the  heat  contained  in  that  part  is  abstracted  and  absorbed 
by  the  contents  of  the  retort  before  that  part  comes  in  contact  with 
the  vapour  in  the  part  not  in  contact  with  the  substance  being  treated. 
The  heat  being  thus  rapidly  absorbed  by  the  contents  of  the  retort, 
the  retort  may  be  constructed  of  thinner  metal,  and  therefore  at  a  less 
cost  than  heretofore,  and  the  consumption  of  fuel  is  greatly  reduced. 

In  order  that  the  substance  to  be  treated  may  be  thoroughly  and 
rapidly  shifted,  and  thus  be  brought  into  complete  and  uniform  contact 
with  the  surface  of  the  heated  metal,  the  elevating  ribs  or  brackets  n, 
extending  the  entire  length  of  the  interior  of  the  retort,  are  preferably 
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made  not  less  than  three  and  one-fourth  inches  in  width,  and  wider  if 
necessary. 

The  patentee  claims,  "  the  invention  substantially  as  set  forth," 


2b  James  Pubdet,  of  Osford-street,  for  improvements  in  breech-loading 
firearms.— [D&ted  14th  February,  1865.] 

The  first  part  of  this  invention  consists  of  an  improved  "  action** 
adapted  to  that  class  of  firearms  iu  which  the  barrel  is  mounted  on  a 
horizontal  pin,  and  works  in  a  vertical  plane  for  opening  and  closing 
the  breech. 

In  Plate  IX.,  fig.  1  represent  part  of  a  gun  stock  showing  the  first 
improvement,  which  relates  to  an  improved  mode  of  locking  the  barrel 
in  its  place  in  the  stock.  The  locking  bolt  is  shown  at  a,  and  is  placed 
vertically  in  the  body  of  the  action.  To  lock  the  barrels,  the  bolt 
enters  a  recess  or  notch  cut  in  a  steel-piece  6,  attached  to  the  barrels 
c,  and  is  held  firmly  in  its  place  by  means  of  a  wedge-shaped  vertical 
sliding  bolt  d,  operated  by  a  rocking  lever  e.  This  lever  is  placed 
under  the  strap  or  tail-piece  f  and  works  on  a  horizontal  pin  i,  which 
passes  through  the  strap  y*.  The  forward  end  of  the  lever  e,  enters  a 
slot  cut  in  the  wedge-shaped  bolt  d.  At  the  other  end  of  the  lever  e, 
is  placed  a  projecting  stud  or  button  »',  which  passes  up  through  the 
strap  or  tail-piece/,  so  that  by  pressing  down  the  stud  or  button  t,  the 
wedge-shaped  bolt  d,  is  lifted  up,  thereby  allowing  the  locking  bolt  a, 
to  be  thrown  back,  and  the  fore  end  of  the  barrels  c,  to  fall,  so  as  to 
open  the  breeches  ready  to  receive  the  cartridges.  In  throwing  up  the 
fore  end  of  the  barrels  c,  to  close  the  breech  again,  the  bolt  o,  is  pressed 
forward  by  the  steel-2)iece  ft,  and  the  wedge-shaped  bolt  a,  is  forced 
into  its  position  by  means  of  a  spring j*.  This  mechanism  for  looking 
the  breech  may,  in  addition,  be  provided  with  an  action  for  locking  the 
trigger.  This  is  shown  in  fig,  2,  and  is  effected  by  means  of  a  lever  k, 
placed  behind  the  trigger  or  sear  I.  The  fore  end  of  this  lever  is  kept 
against  the  sear  or  trigger  Z,  by  means  of  a  spring  m.  The  other  end 
of  the  lever  k^  rests  Qn  a  pin  n,  connected  to  a  lever  o,  at  the  back  of  the 
trigger  guard.  The  pin  i,  of  the  lever  e,  is  in  this  case  lengthened,  and 
passes  down  through  the  spring  m.  On  pressing  the  pin  t,  down,  its 
lower  end  will  come  against  the  lever  k,  and  by  preventing  it  fpom 
rising  will  lock  the  trigger  I.  When  the  gun  is  charged  and  ready  for 
firing,  the  trigger  will  remain  locked,  until  the  hand  which  grasps 
the  small  of  the  stock  forces  up  the  lever  o,  and  pin  n,  and  thereby 
depresses  the  fore  end  of  the  lever  A:,  and  releases  the  trigger  I, 

¥\g.  B  shows  a  modification  for  locking  the  barrels.  In  this  arrange- 
ment, a  lever  p^  is  placed  under  the  trigger  guard,  and  works  on  a 
pin  2,  in  the  trigger  plate.  This  lever  p,  is  connected  to  the  wedge- 
shaped  bolt  a,  by  a  pin  q  jointed  to  or  connected  with  the  short  end  of 
the  lever  p ;  so  that  by  pressing  the  lever  jp,  forward,  the  wedge-ahaped 
bolt  dj  will  be  lifted  up,  and  the  breech  of  tne  gun  opened.  In  shutting 
up  the  barrels,  the  gun  will  be  self-locking,  by  means  of  a  spring  or 
springs,  as  shown.  The  second  improvement  relates  to  aa  improred 
striking  action,  and  consists  in  drawing  back  the  striking  bolt,  by 
means  of  the  hammer.    This  pact  of  the  invention  is  applicable  to  that 
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class  of  breecb-loading  guns  which  haye  their  ignition  or  fulminate  in 
or  near  the  centre  of  the  cartridge,  and  is  shown  at  fig.  4,  which  is  a  side 
view  of  a  gun  with  this  improvement  adapted  thereto,  and  showing  the 
breech  open,  and  the  barrels  drawn  back.  Fig.  5  is  a  sectional  plan  view 
of  the  same.  The  striking  bolt  r,  works  in  or  over  the  lock  plate  t,  and 
through  the  breech  piece,  and  a  projection  on  it  is  struck  by  the  hammer 
when  it  descends. 

A  projecting  cross-pin  or  stud,  on  the  end  of  the  striking  bolt,  works 
in  a  slot  or  groove  made  in  the  hammer,  so  that  in  drawing  back  the 
hammer,  the  latter  pulls  back  the  striking  bolt  r,  until  the  lock  works 
into  half-cock,  after  which,  in  consequence  of  the  curved  form  of  the 
groove,  the  hammer  will  not  pull  back  the  bolt  r,  any  further.  The 
above  action  may  be  adapted  either  to  those  central-fire  breech-loading 
guns,  the  barrels  of  whicn  work  on,  or  are  hung  on,  a  pin,  as  shown  at 
figs,  1,  2,  and  3,  or  to  those  in  which  the  barrels  are  slidden  forward  in 
grooves,  by  means  of  levers,  as  shown  at  fig.  4.  In  the  latter  arrange- 
ment, the  barrel  is  prevented  from  being  opened  or  closed,  until  the 
hammer  is  drawn  back  to  half-cock,  by  means  of  a  nib  t,  standing  on 
the  top  of  each  barrel  at  the  breech :  upon  this  the  hammer  falls,  so 
that  tne  barrel  ^,  cannot  be  pulled  forward,  until  the  hammer  is  raised 
to  half-cock,  or  if  the  gun  has  been  discharged  and  a  fresh  cartridge 
has  been  put  in,  the  barrel  cannot  be  drawn  back  home,  if  the 
hammer  be  accidentally  let  down,  until  the  same  is  drawn  up  to  the 
half-cock,  in  order  to  let  the  nib  t,  pass.  Another  improvement  relates 
to  centnJ-fire  breech-loading  arms,  in  which  cartridges  containing 
their  own  fulminate  are  employed,  and  in  which  the  cartridges  are 
exploded  hj  means  of  a  pin  striking  the  central  part  of  the  rear  end 
of  the  cartndge. 

The  improvement  consists  in  providing  the  cartridge  with  a  pin  or 
itud  whicn  projects  up  through  the  breech,  so  that  when  the  breech  is 
opened,. the  cartridge  may  be  pulled  out  by  simply  laying  hold  of  the 
projecting  pin.  If  desired,  the  hammer  mav  be  constructed  with  a 
moveable  nose,  which  is  to  be  screwed  or  otnerwise  fastened  on  tem- 
porarily when  required,  so  that,  should  the  sportsman  be  unable  to 
obtain  central-fire  cartridges,  he  may  make  use  of  ordbary  pin  car- 
tridges, by  simply  fastening  on  the  nose  piece  on  his  hammer. 

The  next  improvement  relates  to  an  improved  cartridge  extractor, 
which  is  shown  at  fig.  6.  The  extractor  v,  is  adapted  to  the  barrels  bv 
means  of  a  pin  v*,  and  is  worked  by  a  lever  w,  mounted  on  a  pin  s,  which 
goes  through  the  steel  lump  b.  The  top,  or  extractor  part,  is  provided 
with  a  guide  pin  v^  which  keeps  it  always  in  position.  The  extractor 
lever  fo,  is  actuated  by  a  projecting  tumbler  or  lever  jr,  on  the  breech 
piece,  provided  with  a  coiled  spring,  which  bears  against  the  back 
of  the  tumbler  x.  When  the  barrels  c,  are  being  opened,  the  tail  of 
the  extractor  lever  tc,  is  forced  back  by  coming  against  a  tumbler  lever  x, 
and  the  extractor  is  thereby  forced  out,  as  shown,  and  with  it  the 
cartridge. 

Sreech-loading  guns,  the  barrels  of  which  slide  forward  on  a  hori- 
xontal  plane,  instead  of  turning  on  a  pin,  must  be  provided  with  a 
cartridge  extractor  of  somewhat  different  construction.  This  is  shown 
at  fig.  4,  and  may  be  worked  as  follows.  A  small  extractor  lo,  in  the 
shape  of  a  leveri  is  mounted  on  a  pin  z,  and  works  through  the  body. 
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Aa  the  barrels  <?,  are  closed  by  being  pushed  back,  the  extractor  lever 
tr,  is  mo?ed  back  on  its  pin  by  the  projecting  rim  of  the  cartridge,  until 
the  latter  is  passed  over  it.  The  point  of  the  extractor  to,  will  then 
be  thrown  up  by  means  of  a  spring  4,  which  works  on  a  notch  on  the 
lever.  When  the  barrel  is  drawn  forward  to  open  the  breech,  the  sharp 
upper  edge  of  the  extractor  lever  f9,  will  hold  the  head  of  the  cartridge 
back,  and  so  force  it  out  as  the  barrel  is  drawn  forward.  The  cartridge 
is  prevented  from  rising  out  of  its  position,  by  means  of  a  nib  y,  at  the 
top  of  the  breech  plate.  In  order  that  one  extractor  may  be  used 
without  the  other,  so  that  either  cartridge  may  be  withdrawn,  leaving 
the  other  in  Its  barrel,  the  extractor  levers  to,  are  provided  with  tails 
w^,  which  project  below  the  stock,  so  that  the  sportsmen,  by  puahing 
back  the  tail  to*,  of  either  extractor  lever  with  his  thumb,  will  be  able 
to  relieve  the  point  of  the  extractor  from  the  flange  of  the  cartridfle, 
when  the  breech  is  being  opened,  and  by  so  doing,  the  cartridge  willbe 
left  in  the  barrel. 

The  patentee  claims,  ''  First, — ^the  improved  mode  or  modes  herrin 
shown  for  locking  the  barrels;  also  the  combination  of  the  trigger  lock- 
ing apparatus  wiw  the  arran|;ement  for  locking  the  barrels.  Secondly, — 
the  improvements  set  forth  in  the  striking  action  applicable  to  oentral- 
fire  cartridges.  Lastly, — the  improved  constructions  of  cartridge  ex- 
tractors described." 


S^txtnMt  Itjofices* 


MECHANICAL   ENGINEEES'    SOCIETY. 

Janiiary  26th,  1865. 

ROBERT  NAPIER,  Esq.,  FiiEBmEKT,  im  thb  Chaxb. 

The  paper  read  was,  '*  On  the  relative  advantages  of  the  inch  and  the 
metre  ae  the  standard  unit  of  decimal  measure,*  by  Mr.  John  Febkis, 
of  Leeds. 

The  subject  of  a  decimal  system  of  meaaiu*e  resolves  itself  into  two 
distinct  questions,  the  desirahiUty  of  a  decimal  system,  and  the  standard 
of  measure  to  be  adopted  as  the  unit  of  the  decimal  system. 

The  principle  of  a  decimal  svstem  of  measiurement  is  now  considered 
to  be  so  advantageous  and  desirable  by  the  practical  and  scientific 
men  who  have  entered  into  the  subject,  that  sooner  or  later  the  irr^nlar 
and  inconvenient  system  hitherto  used  in  this  country  must  be  expected 
to  rive  place  to  one  more  suited  to  the  present  times.  The  pennismve 
bill  of  1864,  which  legalised,  by  Act  of  Parliament,  the  use  in  this  country 
of  the  present  standards  of  measure  decimalised,  and  also  of  the  French 
standard,  the  metre,  is  the  first  public  step  in  that  direction ;  and  con- 
sequentlv  the  question  as  to  which  standard  is  to  be  finally  and  exda* 
sivel^  adopted  fop  ^se  ip  this  copntry  has  now  become  an  important 
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and  urgent  practical  question.  The  adoption  of  the  metre  system  in 
ite  entirety,  both  for  measures  and  woigats,  has  been  strongly  advo- 
cated by  a  very  influential  committee,  and  the  object  of  the  present 
paper  is  to  compare  the  standards  for  measure  of  leugth,  and  to  show 
the  practicabUity  of  adopting  a  decimal  system  founded  on  the  inch 
at  present  used  in  this  country,  and  the  advantages  that  the  inch  pos- 
sesses over  the  metre  as  the  s^ndard  unit  of  measure. 

The  first  question  of  the  desirability  of  a  decimal  svstem  of  measure 
may  now  be  considered  settled,  and  the  principle  dennitely  adopted  in 
this  country :  but  the  second  question  of  the  standard  of  measure  is 
still  open,  and  is  a  very  important  one  for  consideration,  on  account  of 
the  number  of  circumstances  affecting  it. 

The  grounds  on  which  the  adoption  of  the  metre  has  been  urged  are, 
the  existence  already  of  a  complete  decimal  system  of  measure  and 
of  weights  based  on  the  metre,  and  its  use  as  the  standard  of  measure 
by  the  large  and  important  population  of  the  French  empire  and  several 
other  countries:  the  object  being  to  obtain,  if  possible,  a  universal 
standard  of  measure  for  the  whole  civilised  world,  on  account  of  the 
great  advantages  that  would  attend  the  universal  use  of  the  same  system 
of  measures  in  the  rapidlv  extending  international  communications. 

The  consideration  of  the  standard  of  measure  involves  two  distinct 
classes  of  requirements  that  have  to  be  met  as  far  as  practicable,  which 
need  a  separate  examination,  namely : — those  involving  scientific  ques- 
tione  for  preliminary  investigation  ;  and  those  that  are  practical  con- 
diHons  necessary  to  be  fulfilled  before  the  object  can  be  really  carried 
out. 

The  scientific  questions  involved  may  be  stated  as  follows  :-* 

1st.    The  standard  to  be  the  one  that  can  be  replaced  best  in 

case  of  being  accidentally  lost. 
2nd.  The  standard  to  be  the  one  most  universal  in  the  character 
of  its  basis  of  reference. 

The  practical  conditions  involved  may  be  stated  as  follows : — 

8rd.   The  standard  to  be  the  one  best  suited  for  use  in  decimal 

subdivision. 
4th.  The  standard  to  be  the  one  most  extensively  and  influen- 
tially  in  use  already,  and  consequently  involving  the  least 
alteration  of  existing  measures. 

1st.  In  considering  the  question  of  the  standard  that  can  be  best  re- 
placed, if  lost,  there  appears  to  be  no  real  choice  between  the  metre  and 
the  inch  in  this  respect.  The  length  of  the  metre  was  originally  deter- 
mined  by  measuring  a  portion  of  a  quadrant  of  the  earth's  polar  cir- 
cumference ;  but  its  length  was  also  referred  to  the  length  of  a  seconds 
pendulum,  on  account  of  the  much  greater  facility  for  accurately  re- 
peating the  measurement  of  a  pendulum  than  the  extremely  difficult 
and  complicated  operation  of  measuring  an  arc  of  the  earth's  circum- 
ference. The  length  of  the  metre  was  consequently  defined  in  1798,  . 
1^  Borda,  one  of  the  commissioners  for  determining  the  French  na- 
tional standard,  by  giving  0*99885  metre  as  the  length  of  a  seconds 
pendulum  at  Paris,  making  86,400  oscillations  in  twenty-four  hours  and 
vibrating  in  vacuo  at  the  sea  level,  and  at  the  temperature  of  freezing 
water. 

The  length  of  the  inch  was  defined  in  1824,  by  the  declaration,  by 
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Act  of  Parliement,  that  39*13,929  inches  is  the  length  of  a  aeconda  pen- 
dulum in  the  latitude  of  London,  yibrating  in  vacuo  at  the  sea  texA 
and  at  the  temperature  of  62^  Fahr.  Cousequently  both  the  metre 
and  the  inch  can  be  verified  by  the  same  means — ^the  measurement  of  a 
pendulum ;  and  indeed,  the  relation  between  them  having  been  onee 
established,  it  follows  that  whatever  means  is  used  for  verifying  the  one, 
is  equally  available  for  verifjing  the  other. 

2nd.  In  regard  to  the  second  point — ^the  standard  that  is  most  uni- 
versal  in  the  character  of  its  basis  of  reference — ^the  metre  was  fcnr* 
merly  supposed  to  have  a  marked  superioritv  over  the  iittsh,  as  it  was 
originally  intended  to  be  exactly  the  1-10  milliontii  part  of  a  quadrant 
of  the  earth's  polar  circumference,  the  basis  of  measurement  to  whidi 
it  was  referred ;  whilst,  on  the  other  hand,  the  inch  was  an  uneven 
fraction  of  the  length  of  the  pendulum.  The  result,  however,  of  snbae- 
queat  and  more  accurate  measurement  has  been  to  show  an  error  of 
1.6404th  part  deficiency  in  the  original  mensurement  of  the  metre, 
which  was  effected  in  1794,  by  the  measurement  of  an  arc  of  about 
630  miles  length,  extendiog  through  France  from  the  coast  at  Dunkiric 
to  Formentera  on  the  coast  of  Spain,  the  measurement  of  which  was 
carried  out  under  unusual  difficulties  in  time  of  war.  In  consequence 
of  this  error  in  the  original  measurement  for  the  standard,  the  length 
of  the  metre  has  now  to  be  defined  by  an  uneven  fraction,  as  is  the  case 
in  defining  the  length  of  the  inch.  The  further  result,  however,  d 
recent  investigation  has  been  to  show  that  a  quadrant  of  the  earth's 
polar  circumference  is  not,  as  was  previously  supposed,  a  uniform  quan- 
tity,  and  it  is  therefore  not  a  suitable  basis  for  aetermining  a  standard 
unit  of  measure;  for  it  has  been  found  that  the  form  of  the  earth  at 
the  equator  differs  from  a  true  circle,  its  longest  equatorial  diameter 
exceeding  its  shortest  by  l-3941th  part,  and  there  is  consequently  a 
variation  iu  the  lengtlis  of  different  quadrants  of  tiie  circum£n«nce 
measured  from  the  pole  to  the  equator.  As  regards  the  universality 
of  its  basis  therefore,  th^ere  is  no  choice  between  tiie  metre  aad  thie 
inch. 

It  has  to  be  noticed  that  the  present  legal  standard  of  measure  in 
this  country  is  really  an  indiviaual  standard  metallic  yard  measure, 
which  was  legalised  by  Act  of  Parliament  in  1865 ;  this  had  been  pre- 
pared with  all  possible  care  by  comparison  of  all  existing  standards  of 
authority,  the  former  legal  standard,  a  metallic  yard  measure,  made  by 
Bird  in  1760,  having  ^n  destroyed  by  fire  in  the  burning  of  m 
Houses  of  Parliament  in  1884.  In  consequence,  however,  of  some 
sources  of  error  having  been  discovered  by  subsequent  investigstiaiis 
in  the  former  process  of  measuring  the  seconds  pendulum,  all  referanoe 
is  omitted  in  this  last  Act  of  1855,  to  the  means  of  verifying  the  standard 
by  the  length  of  the  pendulum,  and  the  only  provision  made  against  a 
loss  of  the  standard  is  by  legalising  certain  duplicates  that  were  made 
.from  it  with  the  greatest  care  ae  secondary  standards.  The  present 
standard  of  measure  is  therefore  really  an  individual  metaibc  yard 
measure,  forming  the  legal  standard  independent  of  any  reference  to 
another  source :  and  the  metre  may  indeed  be  considered  to  be  in  a 
similar  position,  since  it  is  a  continuation  or  copy  of  the  original  metre, 
which  is  now  known  to  differ  from  the  measure  of  the  eartn's  cireum* 
ferenee  that  it  was  intended  to  represent,  while  the  amount  of  error  at 


Digitized  by 


Google 


irSWTOir'B  LOlTBOir  JOVBKAI.  Of  AXTfl. 

present  ascertained  may  probably  undergo  still  further  correction  by 
luture  still  more  accurate  observations. 

The  eircumsiancesy  however,  of  dejpending  upon  accuracy  of  copying 
for  the  preservation  of  a  standard,  though  theoretically  oojectionable, 
is  not  practically  a  disadvantage  as  regards  accuracy.  For  with  the 
extreme  degree  oi  perfection  now  attained  in  copying  measures  of 
length  by  Mr.  Whitworth's  process  of  contact  measurement,  the  ac- 
curacy of  measurement  can  be  carried  as  far  as  one  millionth  of  an 
inch,  which  is  a  considerably  higher  approximation  than  can  be 
attained  in  any  present  process  of  determinmg  the  length  of  a  pendulum 
or  an  «e  of  toe  earth's  circumference.  The  writer  is  informed  by  Mr. 
Whitworth  that  the  standard  cylindrical  gauges  supplied  by  him  to 
Migineering  and  other  establishments  do  not  yary  1.10,000fch  inch  in 
diameter  for  any  size  up  to  2  inches,  and  the  larger  sizes,  up  to  6  inches 
diameter,  do  not  vary  1-5000  inch. 

In  consequence  of  the  yariation  in  tixe  lengths  of  the  seyeral  quad- 
rants- of  the  earth's  circumference,  a  suggestion  has  been  made  by  Sir 
John  Herscfael  to  adopt  the  eaj^th's  polar  axis  as  the  standara  of 
reference,  that  being  the  only  single  or  unique  dimension  of  the  earth's 
mass.  As  this  dimension  is  very  nearljr  500,500,000  inches,  or  1-lOOOth 
part  more  than  500  million  inches,  it  has  been  proposed  by  him  to 
increase  the  inch  by  1-lOOOth  part,  and  make  it  then  the  standard  unit 
of  length  as  the  1-500  millionth  part  of  the  earth's  polar  axis.  It  has 
to  be  observed,  however,  in  rererence  to  this  proposal,  that  1-lOOOth 
part  of  an  inch  is  now  an  appreciable  quantity  in  mechanical  work,  such 
as  boring  rifles,  Ac* ;  and  tne  alteration,  if  carried  out,  would  involve  a 
loss  of  one  mile  in  every  1000  miles.  Moreover,  independently  of  these 
practical  objections,  any  such  step  would  really  involve  a  similar 
mistake  to  that  made  in  originally  nxing  the  metre,  since  the  result  of 
future  more  correct  measurements  of  the  earth's  axis  would  be  likely 
to  require  a  correction  in  the  fraction  expressing  the  inch,  in  addition 
to  the  present  known  error  of  1-1 70,000th  part,  arising  from  the  actual 
length  of  the  axis  being  rather  less  than  500,500,000  inches,  as  ascer- 
tained by  the  present  measurement. 

All  these  yarious  considerations  therefore  appear  to  lead  to  the 
conclusion  that  the  best  practical  course  is  to  refer  to  an  individual 
standard  which  will  admit  oi  being  copied  with  a  Yer}[  hitfh  degree  of 
aceunMnr,  as  in  the  case  of  the  present  legal  standard  in  this  country. 

8rd.  The  next  question,  as  to  the  standard  best  suited  for  use  iu 
decimal  subdivision,  is  one  to  be  determined  by  the  relative  practical 
conyenience  or  inconvenience  of  the  prindpid  sulnliyisions  and  multiples 
of  the  different  atandards  of  length. 

The  old  legal  standard  of  measures  in  this  country,  the  yard,  is  near 
the  size  of  the  metre,  the  former  being  86  inches  and  the  latter  89*3706 
inches.  If  the  yard  were  subdivided  decimally  into  tenths,  hundredths, 
and  thousandths,  it  would  make  a  scale  as  inconvenient  and  difficult  of 
application  in  this  country  as  the  metre  spate:  but  the  standard  is 
denned  as  a  yard  of  86  inches,  and  the  incn,  as  a  unit  of  measure,  has 
important  advantages  as  regards  fiBicility  of  application,  and  has  a 
roecial  qualification  for  the  purpose  as  a  convenient  unit  for  expressing 
the  smaller  dimensions  re^uirea  in  mechanical  engineerin|;  worlk,  since 
the  subdivisions  and  multiples  of  the  inch  predominate  in  the  dimen- 
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sions  of  the  parts  ofmachinenr,  Ac.  For  example,  ameafluriogmadiine 
extending  from  0  to  10  inches  gives  an  ample  range  to  make  the 
requisite  templates  and  gauges  with  an  accuracy  up  to  1-lOOOth  inch  for 
all  the  boring  and  turning  work  required  for  locomotives  and  for 
stationary  engines  up  to  100  horse  power,  and  for  the  tools  and 
machines  of  corresponding  size.  The  larger  dimensions  above  10  iu^ea 
are  but  few  in  number  as  compared  with  those  below  10  inches  and  are 
not  required  to  be  more  accurate  than  to  1-lOOth  indi ;  their  dimen- 
sions can  therefore  be  obtained  from  a  steel  rule  of  100  inches  length, 
divided  into  inches,  tenths,  and  half-tenths ;  while  the  half-tenth  of  an 
inch,  being  easily  divisible  by  the  eye  into  five  parts,  gives  hundredths  of 
an  inch.  The  writer  has  found  such  a  range  up  to  100  inchea  amply 
sufiElcient  for  the  requirements  of  one  of  the  laigest  locomotive  estab- 
lishments, and  also  for  all  the  purposes  of  a  large  ironworks:  and  with 
such  a  system  great  accuracy  of  work  is  obtain^,  mistakes  and  misfits 
are  avoided,  and  a  duplicate  system  of  the  mostperfect  kind  is  established. 

For  small  dimensions  the  metre  is  divided  into  1000  parts,  called 
millimetres,'each  being  equal  to  *03937  inch,  or  about  l-26th  inch :  but 
in  the  classes  of  work  in  which  the  finer  dimensions  of  thousandths  of 
an  inch  are  requirrd,  the  inch  has  an  advantage  over  the  meter  in  con- 
venience of  application  as  the  unit  of  measure ;  for  dimensiona  in 
thousandths  of  an  inch  are  readily  and  coveniently  expressed  and  spoken 
of,  but  with  the  metre  as  a  unit  such  dimensions  require  the  use  of 
millimetres  and  fractions  of  millimetres  carried  to  two  places  of  ^cimala 
in  order  to  express  them.  For  example,  the  st4uiaard  bore  of  the 
government  rifles,  in  which  a  difference  of  1-lOOOth  inch  in  the  diameter 
of  bore  has  to  be  recognised  and  expressed,  is 

*577  inch  or  577  thousandths ; 
but  the  expression  of  such  a  dimension  on  the  metre  system  would  be 
in  the  inconvenient  form  of 

l^'O?  millimetres. 

This  is  a  practical  advantage  of  importance  in  favour  of  the  inch  as 
the  unit  of  measurement;  for  dimensions  to  1-1000  inch  are  now 
required  in  regular  use  for  various  descriptions  of  work.  For  example^ 
in  the  case  of  fixing  a  wheel  or  a  lever  upon  its  axle,  the  amount  of 
difference  in  diameter  required  between  boring  and  turning,  in  order  to 
ensure  the  correct  amount  of  tension,  is  not  a  thing  to  be  guessed  at, 
but  is  a  definite  quantity  ranging  from  1-lOOOth  to  5-lOOOUis  inch  or 
'001  to  '005  inch.  If,  in  addition  to  forcing  on  by  hvdraulic  pressure, 
as  in  the  case  of  putting  wheels  upon  their  axles,  the  further  step  is 
taken  of  expanding  the  external  portion  bv  heat  and  then  shrinking  it 
upon  its  seating,  as  in  fixing  levers  upon  shafts,  a  very  high  degree  of 
accuracy  in  the  respective  diameters  is  reqjuinsd,  in  order  to  ensure  a 
definite  amount  of  tension :  this  is  especially  the  case  in  the  manu* 
facture  of  wrought-iron  ordnance,  where  one  series  of  hoops  has  to  be 
shrunk  upon  another,  each  layer  being  compressed  in  proportion  to  the 
work  it  is  intended  to  sustain.  These  dimensions  of  lOOOths  inch  ara 
now  readily  appreciated  and  worked  to  in  regular  work  by  means  of  the 
system  of  contact  gauges  introduced  by  Mr.  Whitworth ;  they  can  be 
measured  by  any  good  workman  with  a  pair  of  callipers,  and  great 
advantage  in  accuracy  and  facility  of  work  is  derived  from  the  system 
of  working  to  these  definite  decimal  dimensions. 
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It  may  also  be  observed  that  the  inch  divided  into  lOOOths  serves 
very  conveniently  to  express  the  series  of  thicknesses  known  as  the 
wire  and  metal  gauges,  as  shown  in  Mr.  Whitworth's  decimal  wire 
gange,  extending  from  No.  300  or  800  thousandths  of  an  inch  to  No. 
18  or  18  thousandths  of  an  inch. 

A  decimal  scale  founded  on  the  inch  as  the  unit  would  have  then  for 
its  subdivisions  the  lOOths  and  lOOOths  inch  at  present  in  use ;  and  the 
first  ascending  step  in  the  scale  would  be  the  suostitution  of  a  10-inch 
foot  for  the  present  12-inch  foot,  being  a  reduction  of  l-6th  in  the 
present  measure.  The  succeedinj?  measures  would  be  as  shown  in  the 
following  table,  taking  merely  for  the  sake  of  comparison  aimilar* 
nomenclature  to  that  of  the  metre  scale :-« 

Inokes. 
Hilli   inch  a  '001  or  thousandth  of  an  inch. 

Centi  inch  =  '01      „  hundredth        „ 

Dec!    inch  »  '1      »*  tenth  „ 

Inch  s  1        the  Standard  Unit. 

Deca  inch  =  10  6-6th  foot  of       12  inches. 

Hectoinch  s  100       about  1}  fathom  „        72      „ 

Kao   inch  ^  1,000  „      1}  chain      ,,      792      „ 

Myriainoh=        10,000         „      1^  furlongs     7920      „ 
100,000  M      limile       „     63,360    „ 

A  corresponding  decimal  scale  applied  to  suxjerficial  measure  would 
be  as  follows : — 

Sq.im. 
Square  inch  s  1 

Square  Deca    hich  «  100  about  2-8rds  foot  of         144  sqoaie  inches, 

Square  Hecto  inch  =-       10,000    „      i  pole        „        89,204     „  „ 

Square  Ktto     inch  »  1,000,OCO   „      l-6th  acre  „  6,272,640     „  „ 

In  carrying  out  this  change  of  the  measures  at  present  in  use,  it  has 
to  be  observed  that,  in  consequence  of  taking  for  the  unit  the  lowest 
of  the  present  denominations — the  inch — the  important  advantage  is 
obtained,  that  any  dimension  on  the  present  system  can  be  exactly 
expressed  in  the  decimal  system  without  any  fractionid  remainder,  and 
the  only  calculation  required  for  the  change  is  to  bring  the  dimen- 
sion into  inches,  which  immediately  gives  its  corresponding  value 
in  the  decimal  system.  But  if  any  other  of  the  present  measures, 
such  as  the  foot  or  the  yard,  were  taken  as  the  unit,  a  troublesome 
calculation  would  be  required  for  this  purpose,  just  as  in  the  case  of 
adopting  the  metre  for  the  unit ;  and  the  result  would  be  an  incon- 
venient fractional  Quantity,  with  its  accuracy  depending  in  many  cases 
on  the  length  to  which  the  decimal  was  carried. 

4th.  The  last  consideration  is  the  standard  that  is  in  most  general 
use,  and,  consequently,  involves  the  least  alteration  of  existing  measures 
in  its  adoption. 

The  metre  was  established  in  France  in  1840,  and  is  now  the  measure 
in  use  througliout  France,  Belgium,  Holland,  and  Northern  Italy.  It 
has  also  come  partly  into  use  in  Spain,  Portugal,  Italy,  and  Greece, 
and  in  Brazil,  r&cu,  Chili,  Mexico,  and  other  countries  in  America. 
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The  population  of  the  above  oountries  is  about  fta  follows^  taking  the 
data  from  the  Jimanaei  de  Ooiha : — 

FkipalatiQB. 

iFimnoe,   BeHfAam^  Hol«) 
land,    and   Northerns ••      5<M>00^000 
luly,                         j 
Earopean  Countries 37,000,000 
uo^re  in  piruM  obo-n     Ditto      Oalonies  95,000,000 

(  American  Cbwitries 26,000,003 

98,00O4»e 

148,000,000 

^  The  inch  is  in  use  throaghout  the  British  empire  (excepting  India), 
and  in  the  North  American  States.  In  British  India  the  natire 
standard  measure,  the  "  hath/'  is  legalised  as  18  inches ;  and  a  mul- 
tiple of  the  inch  is  also  the  standard  measure  of  the  Bussian  empire, 
the  imperial  "sagene**  being  legalised  as  7  feetEDgUsh.  The  popu- 
lation of  the  above  countries  is  about  as  follows,  taken  firom  the  same 
source  j — 


Inch  I.  n« .i^ia^'ln^t-S^}  "^"^^ 

(Norih  Amerioan  Stales...  31,000,000 


Popolatkm. 
67,000,008 


Moltiple  of  inchiaf  British  India  ., ^  138,000,000 

nse... iRoBslan  Empire 74,000,000 

fis,(;oo,ooo 

279.000,000 


In  addition  to  tbis  excess  in  the  actual  numbera  of  tbe  peorie  now 
using  the  inch  over  those  now  using  the  metre,  the  fiict  should  be  con- 
sidered that  the  former  include  the  great  machinery  producers,  whose 
work  is  alreadr  existing  in  such  large  quantities  in  all  parts  of  Ae 
world  in  the  lorm  of  engines,  machinery,  railway  plant,  tools,  Ac. ; 
such  as  the  tools  and  machines  of  Manchester  and  Leeds,  so  largely 
exported  to  other  countries,  their  cotton  and  flax  machinery,  the  sugar 
mills  of  the  West  Indies,  the  steam  engines,  agricultural  engines,  and 
machinery  sent  to  all  parts  of  the  world,  steamboain,  railway  plant 
and  machinery,  railway  bridges  and  roofs,  &c.  The  amount  of  steam 
engines  and  machinery  alone  tliat  has  been  exported  from  this  country 
during  the  last  twenty  rears  having  reached  the  value  of  £49,000,000, 
and  averaging  during  tne  last  five  years  about  £4,000,000  annually. 
The  large  excess  in  tne  machinery  already  made  under  the  indi  over 
that  made  under  the  metre  system  of  measure,  is  an  important  prac- 
ticed consideration,  as  it  must  be  remembered  that  the  machines  sent 
out  to  other  countries  form  types  of  other  machines,  and  that  they 
require  repairing  and  renewing  with  the  same  measures  with  wbieh 
they  were  made.  In  this  country  the  inch  is  involved  intimately  in 
idl  medianical  engineering  work,  and  is  the  basis  on  which  the  various 
machines  and  enj^nes  have  been  built — as  the  mechanical  engineer 
may  be  said  to  thmk  in  inches,  calculate  in  inches,  and  work  in  inehes. 
Mechanical  drawings  are  made  to  the  inch  or  its  multiples ;  pattema 
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are  in  inches ;  the  pitches  of  the  teeth  of  wheels,  the  sizes  of  taps  and 
dies,  the  standard  gauges  for  boring  and  turning,  and  the  finer  aimen- 
sions  of  every  part  of  every  tool,  machine,  and  engine,  are  all  made  in 
inches;  and  the  sizes  of  all  bars  of  iron  and  plaaks  of  timber  are  in 
inches.  The  inch  is  also  the  basis  of  the  data  for  calculations  of 
strength  of  materials,  sectional  areas  of  girders  and  framing,  pressure 
of  steam,  Ac,  power,  velocity,  capacity,  and  weight.  The  difficulty  of 
effecting  any  change  in  the  unit  now  forming  the  basis  of  these 
measures  and  calculations  would  therefore  be  exceedingly  great ;  but 
in  the  case  of  the  metre  this  difficulty  is  greatly  increased  by  the  rela- 
tion between  the  metre  and  the  inch  requiring  a  long  fraction  to 
represent  it  with  sufficient  accuracy  for  such  purposes,  thus : — 

1  metre  is  equal  to  39*3708  inches,  and 
1  inch  is  equal  to  25*39d5  millimetrea. 

In  the  following  table  are  shown,  for^the  purpose  of  comparison,  the 
corresponding  values  in  millimetres  of  some  of  the  ordinary  fractions 
of  the  inch,  and  the  corresponding  values  of  square  and  cubic  inches  in 
square  centimetres  and  cubic  milumetres ;  from  which  will  be  seen  the 
extreme  difficulty  and  inconvenience  that  would  arise  in  attempting  to 
change  the  inch  to  the  metre  system  : — 


1    inch 

= 

2.'>*3995  miliimetres. 

t  : 

as 

12-6993 

f« 

S3 

6-3499 

If 

1.8th    „ 

s= 

31749 

11 

l-16th  „ 

sss 

1-5875 

)i 

1.32nd   „ 

» 

0-7937 

fi 

1.64th   „ 

s=s 

0-3988 

It 

1-lOOth    ., 

» 

0-2540 

»t 

1    square 

inch 

=s 

6-451 

squai-e  centimetres 

10 

s= 

6i-512 

II 

1    cubic  inch 

» 

16*396  cabic'milliraotres. 

10 

B= 

163  862 

!♦ 

Considering  the  preponderance  of  the  population  now  using  the  inch 
and  not  the  metre,  and  the  extent  to  Avnich  the  inch  is  now  spread 
over  the  whole  world,  the  difficulties  in  the  way  of  a  change  to  the 
metre  appear  to  the  writer  so  great  as  to  amount  practically  to  a 
prohibition  of  a  decimal  system  of  measure  if  it  is  to  be  based  on  the 
metre. 

The  subject  of  decimalising  the  present  very  irregular  and  inconve- 
nient system  of  Weights  and  Measures  of  Capacity  in  this  countrv,  is 
one  of  great  importance ;  and  great  advantages  would  arise  from  tneir 
reduction  to  a  uniform  decimal  system.  It  has  been  supposed  that 
the  metre  system  has  an  advantage  in  basing  the  system  of  weights 
directly  upon  the  measures  of  length,  the  kilogramme  of  2-204(8  lbs. 
English  being  intended  to  be  exactly  the  weight  of  a  cubic  decimetre 
of  pure  water  at  its  maximum  density  ;  but  it  now  appears,  from  sub- 
sequent more  accurate  measurement,  that  this  requires  some  correction, 
80  that  the  relation  between  the  kilogramme  and  the  metre  is  not  an 
even  one  as  intended,  but  an  uneven  fractional  one.  There  is  strictly 
no  choice,  therefore,  in  that  respect  between  the  kilogramme  and  the 
pound ;  and,  in  fact,  in  the  same  way  as  with  the  definition  of  the 
metro  or  the  inch,  any  weight,  such  as  the  English  pound,  may  be 
defined  with  equal  accuracy  for  the  standard  imit. 

2  Q 
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It  may  be  remarked  that  if  the  pound  (pound  avoirdupois  ==  7000 
grains  troy)  were  taken  as  the  standard  unit  for  decimal  weights,  the 
important  weights  of  the  cwt.  and  the  ton,  which  now  Tary  in  practice, 
the  cwt.  between  112  and  120  lbs.  and  tlie  ton  between  20  and  21  cwts^ 
or  2240  and  2520  lbs.,  might  be  decimalised  as  100  and  2000  lbs. 
without  any  very  serious  difficulty,  and  with  important  advantage  in 
removing  another  of  the  old  irregularities  in  the  system  of  weights  and 
measures ;  just  as,  in  1841,  the  imperial  and  decimal  gallon,  consisting 
of  10  lbs.  of  distilled  water  at  62"  Fahr.,  was  substituted  by  Act  of 
Parliament  for  the  old  ale  and  wine  gallons,  having  102  and  83  per 
cent,  respectively  of  the  same  value. 

The  following  are  the  general  conclusions  submitted  in  the  present 
•paper  in  reference  to  the  standard  for  decimal  measure : — 

I. — That  the  inch  and  the  metre  are  equally  eligible  for  the  purpose, 
as  regards  the  basis  of  reference  on  which  they  are  founded;  and 
either  of  them  could  be  as  accurately  and  readily  replaced  as  the  other 
in  case  of  being  lost :  since  both  of  them  are  practically  dependent 
upon  the  copying  of  an  individual  standard,  which  can  be  effected  by 
the  present  improved  means  of  measurement  with  a  higher  degree  of 
accuracy  than  could  be  attained  in  a  repetition  of  the  original  process 
of  constructing  the  standard  by  reference  to  a  natural  standard,  such 
as  a  pendulum  or  an  arc  of  the  earth's  circumference. 

II. — That  the  metre  is  not  suitable  for  adoption  in  this  country,  on 
account  of  its  entire  difference  from  the  existing  measures,  and  the 
inconvenience  that  would  arise  in  expressing  the  smaller  dimensions 
extensively  used  in  mechanical  work,  &c. ;  and  that  the  inch  is  the 
most  suitable  measure  for  the  purpose,  on  account  of  its  being 
intimately  involved  in  the  present  data  for  calculations  and  dimensions 
of  mechanical  work,  &c..  and  from  its  convenience  for  expressing  the 
smaller  dimensions  extensively  used.  That  for  larger  dimensions  the 
easiest  and  most  convenient  decimal  change  would  be  the  adoption  of  a 
10-inch  measure,  which  would  be  a  reduction  of  an  even  fraction  of 
l-6th  from  the  present  foot ;  and  the  longer  measures  being  already 
multiples  of  the  inch,  the  change  would  then  be  at  least  easier  for  their 
decimal  adaptation  to  the  incb  than  for  their  entire  alteration  to  the 
metre  standard. 

III. — That  it  is  very  desirable  that  an  alteration  should  be  made  in 
the  present  system  of  weights  and  measures  of  capacity,  for  reducing 
them  both  to  decimal  systems ;  and  that  these  can  be  based  as  definitely 
and  conveniently  upon  the  inch  as  the  standard  of  measure  as  upon 
the  metre ;  and  that  it  will  be  preferable  to  adopt  for  the  standard  a 
weight  that  is  already  in  most  common  use  in  this  country,  such  as  the 
pound,  without  attempting  to  construct  any  new  standard  bearing  a 
more  simple  relation  to  the  decimal  standard  of  length,  but  differing 
from  all  the  existing  weights. 

The  President  said  that  a  deputation  had  been  sent  to  the  present 
meeting  from  the  International  Decimal  Association,  and  he  hoped 
they  would  give  their  views  upon  the  subject  of  the  paper  that  tad 
been  read. 

Mr.  James  Yates,  as  a  Vice-President  of  the  International  Decimal 
Association,  said  he  had  been  particularly  gratified  to  find  that  the 
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yiews  expressed  in  the  pap^  coincided  so  fallj  with  those  of  the  Deci- 
mal Association,  with  regard  to  the  value  and  practicability  of  the 
decimal  system  of  meaRurement ;  there  was,  indeed,  little  difference  of 
opinion  excepting  in  the  ultimate  conclusion  drawn  as  to  the  standard 
unit  for  decimal  measure,  for  which  the  metre  was  considered  by  the 
Association  the  most  eligible.  There  was  no  question  that  the  mode 
of  measurement  hitherto  used  in  this  country  was  so  irregular  and  in- 
convenient that  it  ought  to  be  abandoned,  and  a  uniform  decimal  sys- 
tem substituted  for  it ;  and  the  introduction  of  such  a  uniform  system 
universally  throughout  the  world  would  be  attended  with  most  impor- 
tant advantages,  from  the  rapidly  extending  international  communi- 
cations. The  two  practical  couditions  affecting  the  choice  of  a 
universal  standard  unit  of  measure  were,  that  it  should  be  the  one 
best  suited  for  use  in  decimal  subdivision  ;  and  that  it  should  be  the 
one  causing  the  least  possible  alteration  in  the  existing  measures.  The 
question  was  thus  brought  into  a  very  narrow  compass :  namely, 
whether  the  preference  should  be  given  to  the  inch  or  to  the  metre  as  the 
unit  of  measure ;  the  latter  being  defined  by  the  platinum  metre  pre- 
served since  1799  in  the  Hotel  des  Archives  in  Paris,  and  the  former  by 
the  gun-metal  yard  measure  or  bar  deposited  in  1855  in  tlie  office  of 
the  ISxchequer  at  Westminster. 

The  course  adopted  by  the  International  Decimal  Association,  in 
order  to  obtain  a  solution  of  this  question  as  to  the  best  unit  of  length, 
had  been  to  send  a  senes  of  eleven  questions  to  all  the  persons  who 
were  supposed  to  be  best  qualified  to  judge  upon  the  subject ;  and  the 
answers  having  been  received,  four  meetings  were  held  in  London,  to 
which  all  such  person^)  were  invited  ;  and  on  that  occasion  Mr.  Whit- 
worth's  system  of  accurate  measurement  was  exhibited  and  explained. 
The  result  of  the  discussion  of  the  question  at  the  meetings  was  that 
a  report  was  drawn  up  and  circulated,  in  which  it  was  recommended  as 
eminently  desirable  that  the  unit  of  management  should  be  of  sui«h  a 
length  as  might  be  adapted  to  measure  the  greatest  variety  of  objects, 
and  in  the  most  numerous  cases  likely  to  occur  in  daily  lite ;  and  that 
it  should  be  visible  at  a  glance  of  the  eye,  and  easily  carried  about  and 
manipulated :  and  it  appeared  that  for  these  purposes  the  inch  or  the 
foot  would  be  too  short,  and  the  fathom  too  long ;  and  that  a  measure 
of  about  the  same  length  ns  the  ell,  the  yard,  the  metre,  or  the  second's 
pendulum  was  to  be  preferred,  of  which  there  were  important  reasons 
tor  selecting  the  metre  as  the  universal  unit.  The  inch,  indeed, 
seemed  at  the  outset  very  unsuitable  to  become  the  basis  of  a  universal 
system ;  and  although  for  English  mechanical  engineers  it  might  be  a 
very  convenient  measure,  yet  even  for  their  purposes  he  was  not  satis- 
fied that  it  would  be  better  than  the  metre,  by  the  use  of  which  he 
thought  all  measurements  in  mechanical  work  might  be  made  with 
equal  nicety  and  accuracy.  In  the  ordinary  transactions  of  daily  life 
the  commonest  and  most  universal  measurements  might  be  taken  as 
those  associated  with  textile  manufactures;  and  the  metre  being  a 
measure  suitable  for  cases  of  this  kind  would  be  the  most  convenient 
for  common  use  and  most  eligible  as  the  standard  unit  of  lineal  mea- 
surement. For  example,  an  order  for  13  metres  of  silk  or  64i  square 
metres  of  carpet  was  simple  in  expression,  and  would  convey  a  clear 
conception  of  the  quantity,  if  the  metre  system  were  adopted,  and  the 
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unit  would  be  very  near  the  yard  now  lued  for  the  purpose ;  whereas, 
with  the  inch  as  the  unit,  the  equivalent  expressions  of  510  inches 
length,  or  99,000  square  inches  respectively  were  very  inconyenient 
and  not  very  easily  conceived.  Such  illustntions  showed  deariy  the 
inconyenience  of  using  a  small  unit ;  and  led  to  the  conclusion  that,  in 
fixiDg  a  standard  unit  of  measurement,  it  was  necessary  Hot  to  hare 
regard  to  any  special  purpose  exclusively.  In  aiming  solely  at  the 
small  measurements  that  pi^ominated  in  mechanical  engineenng  work, 
the  inch  might  be  the  best ;  but  when  a  standard  was  required  for  all 
sorts  of  measurement,  the  inch  was,  in  his  own  opinion,  unsuitable  for 
general  use. 

For  the  purpose  of  minute  subdivision  every  advantage  was  pre> 
sented  by  the  metre  which  was  attainable  by  the  inch ;  since  the 
accuracy  of  minute  measurements  depended  not  on  the  scale,  but  on  the 
instrument,  which  could  of  course  be  made  equally  applicable  to  any  scale. 
The  most  recent  instrument  for  minute  measurements  in  connection 
with  the  metre  system  was  that  of  M.  Perreaux,  of  Paris,  which  was 
shown  in  the  Great  Exhibition  of  1862,  and  afforded  the  means  of 
measuring  to  1-dOOOth  of  a  millimetre  (about  13  millionths  of  an  inch); 
and  for  aU  practical  purposes  that  was  probably  as  minute  and  exact  a 
measurement  as  was  required.  It  shomd  be  remarked  that  Mr.  Whit- 
worth  himself,  who  had  recommended  the  inch  to  be  adhered  to  for 
mechanical  engineering  work,  objected  to  the  ^ototype  yard  from 
which  the  inch  was  supposed  to  be  taken,  because  it  could  not  be  seen 
or  used;  and  had  shown  that  it  was  hardly  to  be  called  a  meaaore  at 
all,  and  was  inapplicable  and  of  no  value  whatever  in  mechanical  opera- 
tions. The  Astronomer  Bo yal  too  had  admitted  that  the  chief  yalue  of 
this  standard  yard  was  its  convenience  for  geodetic  operations.  For 
these  purposes,  however,  the  metre  was  at  least  equally  eligible; 
and  the  difficulty  that  was  anticipated  from  converting  the  present 
measures  of  this  country  to  the  metre  system,  on  account  of  the  number 
of  decimal  places  required,  would  be  met  by  the  use  of  ready  reckoners, 
specially  adapted  to  all  the  purposei  of  commerce;  these  would  be 
requisite  until  the  metre  was  fully  established  in  general  use,  after 
which  the  need  of  any  such  aids  would  cease. 

With  regard  to  the  relative  population  in  favour  of  the  inch  and  the 
metre  respectively,  he  believed  the  numbers  given  in  the  Mnumach  de 
Ooiha,  as  the  population  at  the  present  time  of  all  the  countries  in  the 
world,  were  geneni.lly  accepted  as  the  best  authority  on  the  subject ; 
and  fjrom  these  data  he  haa  come  to  the  conclusion  that  the  population 
in  favour  of  the  metre  should  be  taken  as  about  three  times  that  unne 
the  inch,  instead  of  the  maiority  being  in  favour  of  the  inch,  as  argued 
in  the  paper.  Sussia,  with  a  population  of  74  millions,  appeared  to 
have  been  put  down  ^s  favourable  to  the  inch,  because  it  used  the 
^  sagene"  of  7  feet  English  or  84  inches.  This  measure,  which  was  the 
Russian  fathom,  had  been  fixed  at  a  time,  when  the  length  of  that 
fathom  was  very  uncertain,  by  Peter  the  Great,  who  decided  that  it 
should  be  exactly  equal  to  7  feet  English.  It  had  been  stated,  how- 
ever, by  Mr.  Kupffer,  the  imperial  superintendent  of  weights  and 
measures  in  Russia,  that  although  the  inch  was  known  in  Kusaia,  as 
the  l-84th  part  of  their  standard  unit,  it  was  not  used  by  any  means  in 
tlie  same  manner  or  to  the  same  extent  as  the  inch  was  us^  in  Eng- 
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land :  on  the  other  hand,  he  instanced  many  points,  in  which  the  present 
weights  and  measures  in  Bussia  approached  yery  nearly  to  the  metre 
system ;  and  he  expressed  his  opinion  that  it  would  be  far  easier  for 
Bussia  to  adopt  the  metre  system  than  for  England  to  do  so,  and  he  deci- 
dedly considered  the  metre  system  was  preferable  for  Bussia  to  the  inch 
system.  A  report  had  also  been  presented  to  the  Minister  of  Finance  by 
the  Imperial  Academy  of  Sciences  in  St.  Petersburg,  in  which  the  adop- 
tion of  the  metre  was  recommended  for  Eussia ;  and  there  was  there- 
fore some  ground  for  saying  that  Bussia  was  decidedly  tending  to  the 
adoption  of  the  metre.  The  different  states  forming  the  Germanic 
Confederation  had  formerly  been  exceedingly  confused  in  their  weights 
and  measures,  and  had  recently  appointed  commissioners  to  deyise  a 
uniform  system,  who  recommendea  the  adoption  of  the  metre  system, 
throughout  all  Germany.  A  meeting  of  the  several  representatives 
was  then  held  at  Frankfort-on-the  Maine,  when  all  the  states,  except 
Prussia  agreed  to  adopt  the  recommendation  of  the  commissioners ;  and 
at  length,  in  1863,  wnen  the  statistical  congress  was  held  in  Berlin, 
Prussia  also  gave  in  its  adherence  to  the  metre  system :  thus  all  Oer- 
many  might  now  be  fairly  reckoned  on  the  side  of  the  metre.  Moreoyer, 
Germany  had  for  a  long  time  past  made  a  partial  use  of  the  metre 
system,  the  half  kilogramme  having  been  employed  as  the  standard  unit 
of  weight  in  the  custom  house,  the  po^t  office,  the  railways,  and  other 
public  departments.  In  India  also  there  was  a  movement  going  on 
which  was  favourable  to  the  metre  system,  and  recent  extracts  from  the 
Madras  Times  showed  that  that  district  of  India  was  considering  the 
subject  and  inclining  to  the  metre.  On  the  whole,  therefore,  he  thought 
that  Germany  and  Bussia  should  be  added  on  the  side  of  the  countries 
favourable  to  the  metre,  and  India  should  at  least  be  omitted  from  the 
number  for  the  inch ;  and  the  population  favourable  to  the  metre  would 
then  be  more  than  200  millions,  in  comparison  with  about  70  millions 
actually  using  the  inch  at  the  present  time. 

An  important  movement  was  now  ^oing  on  in  this  country  for 
introducing  the  metre  system  in  education,  since  it  was  clear  that  the 
system  could  not  be  brought  into  universal  use  unless  it  was  first 
tanght  universally  in  schools.  He  had  found  a  widely  prevalent  desire 
on  the  part  of  schoolmasters  and  others  interested  m  education  to 
have  the  metre  system  taught  in  schools  to  all  classes  of  the  com- 
munity, and  it  was  astonishing  to  see  the  amount  of  facility  with 
which  the  system  was  learnt.  He  exhibited  a  diagram  of  the  measures 
and  weights  of  the  metre  system  (Dowling's  synoptic  table),  by  means 
of  which  he  was  confident  any  child  might  be  made  to  understand  the 
principles  of  the  system  thoroughly  in  a  few  hours ;  and  if  the  system 
were  taught  for  three  months  in  any  of  the  elementary  schools,  the 
children  would  become  quite  familiar  with  it.  But  on  the  other  hand 
it  was  well  known  that  the  present  confused  tables  of  weights  and 
measures  were  a  continual  torment  to  the  learners,  who  had  no 
sooner  got  them  by  heart  than  they  began  to  forget  them.  The 
metre  system,  however,  was  not  intended  to  be  rendered  compulsory 
in  this  country  at  present,  but  to  be  publicly  taught  and  by  that 
means  gradually  introduced,  and  not  made  compulsory  until  the 
nation  was  fully  prepared  for  it. 
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He  was  happj  to  acknowledge  the  fa?ourable  opportmiitjr  tiiat  had 
been  afforded  dj  the  paper  juat  read  for  a  practical  disctumion  of  the 
anbject  in  one  of  its  many  important  bearings;  and  such  a  coarse 
could  not  fail  to  contribute  to  the  satisfiactory  settlement  of  this 
important  international  question. 


MANCHESTER  LITER  A  HY  AND  PHILOSOPHICAL 
SOCIETY. 

At  an  ordioary  meeting  of  this  Society,  held  October  3rd,  1866,  a 
paper  was  read  "  On  the  internal  heat  of  the  earth  as  a  eowree  of  motive 
power"  by  Mr.  GhsoBOE  Gbeaves,  M.R.G.S.,  of  which  the  following  is 
an  abstract : — 

It  has  been  very  generally  admitted  that  coal  will  not  cease  to  be 
furnished  because  of  the  exhaustion  of  the  stores  of  the  mineral  now 
existing  in  the  coal  measures ;  and  further,  that  the  obstacles  to  the 
continued  working  of  the  mines  will  not  be  engineering  difficnltiei. 
The  increased  depth  from  which  the  coal  will  have  to  be  brought  may 
add  to  the  cost,  but  at  that  increased  cost  it  will  still  be  for  a  long 
time  obtainable.  The  author  considered  the  real  insurmountable 
obstacle  to  be  the  high  temperature  of  the  lower  portions  of  the  carboni- 
ferous strata.  That  temperature  had  been  shown  to  be  at  a  depth  of 
4000  feet  at  least  120*'  lahr.,  a  degree  of  heat  in  which  human  beings 
cannot  exist  for  any  length  of  time,  much  less  use  any  exertion.  It 
had  occurred  to  the  author  to  inquire  whether  the  very  agency  which 
will  prevent  the  continued  supply  of  fossil  fuel  mi^ht  not  be  made 
the  means  of  rendering  that  supply  unnecessary — ^whether,  in  short, 
the  internal  heat  of  the  earth  mtght  not  to  some  extent  be  utilised. 
One  or  two  modes  of  doing;  this  had  presented  themselves  to  his  mind. 
One  of  these  might,  he  conceived,  be  the  direct  production  of  aieam 
power  by  bringing  a  supply  of  water  from  the  surface  in  contact  with 
the  heated  strata  by  means  of  artesian  borings  or  otherwise. 


Os  the  6th  of  October,  Mr.  A.  Bbothxrs,  F.E.A.S.,  exhibited  before 
the  Photographic  Section  of  the  Society  an  interesting  series  of  photo- 
graphs, taken  during  tlie  eclipse  of  the  moon,  on  the  evemng  of 
Wedbesday,  October  4th.  Commencing  at  8'45,  when  the  moon  was 
nearly  full,  the  negatives,  twenty  in  number,  were  taken  at  intervals 
of  about  twelve  minutes  until  12*45,  and  they  show  the  progress  of  the 
eclipse  throughout.  The  effect  of  the  penumbral  shadow  of  the  earth 
is  distinctly  visible  on  the  negative  taken  at  9*15,  and  also  on  the  one 
taken  12*82.  An  attempt  was  made  during  the  middle  of  the  eclipse 
to  obtain  the  photographic  image  of  the  entire  surface  of  the  moon ; 
but  it  was  found  that  the  portion  covered  by  the  earth's  shadow  had 
no  effect  on  the  plate  after  an  exposure  of  15  seconds,  although  dis* 
tinctly  visible  in  the  telescope.  It  was  noticed  that  the  southern  limb 
<ff  the  moon  showed  the  copper-coloured  tint  often  seen  during  total 
lunar  eclipses,  and  to  this  cause  may  be  attributed  the  non-actinic 
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effect  on  the  sensitifled  plate.  An  expos  are  of  about  one  or  two- 
tenths  of  a  second  gare  the  fuUj-illaminated  sur&ce  of  the  moon  per- 
fectly, bat  the  parts  covered  by  the  penumbra  were  not  defined,  while 
an  exposure  of  three  seconds  gave  tne  outline  of  the  earth's  shadow 
with  great  distinctness,  and  an  exposure  of  two  seconds  brought  out 
some  of  the  detail  within  the  penumbra.  Some  of  the  negatives  were 
obtained  almost  instantaneously. 

The  telescope  with  which  these  pictures  of  the  moon  were  taken  is 
an  equatorial  of  5  inches  aperture  and  6  feet  focal  length,  driven  by 
clockwork.  This  telescope  gives  the  image  of  the  moon  about  ll-16thfl 
of  an  inch  in  diameter,  but  by  using  a  Banow's  lens  this  size  is  increased 
to  li  inch,  and  with  this  addition  the  eighteenth  negative  of  the  series 
was  obtained  in  two  seconds. 

Dr.  Joule,  RRS.,  exhibited  and  explained  the  construction  of  a 
camera  which  he  had  contrived  for  outdoor  work  without  a  tent. 

In  this  camera  the  operation  was  carried  on  by  the  successive  intro- 
duction of  the  sensitising  and  developing  baths,  the  mode  of  the  applica- 
tion of  the  baths  being  similar  to  that  already-  described  by  the  author. 
By  a  special  arrangement  the  holders  of  the  plate  are  preserved  from 
contact  with  the  developing  solution. 


At  the  ordinary  meeting,  October  17th,  a  paper  was  read,  entitled 
*'  I^oiei  on  the  ortgin  of  several  mechanical  inventiona^  and  their  tuhse- 
^ueni  application  to  different  purposes,  by  J.  G.  Dt£B,  Esq.,  V.F." 

I.— LACE-MAKIWQ   MAC?HIKE. 

The  bobbin  net  trade  at  Nottingham  had  been  carried  on  by  women 
working  on  cushions  or  lace  frames  until  about  the  beginning  of  this 
century,  when  the  process  was  superseded  by  the  lace-making  machine 
invented  by  the  late  Mr.  John  Heathcoat,  M.P.  Mr.  Heathcoat  com- 
menced his  experiments  by  stretching  common  packing  threads  across 
his  room  for  the  warp,  and  then  passing,  by  common  plyers,  the  weft 
threads  between  the  cords,  delivering  them  into  other  plyers  on  the 
opposite  side,  and  then,  after  giving  them  a  sideways  motion,  repapsing 
the  threads  back  between  the  next  adjoining  cords,  and  thus  effecting 
the  intersecting  or  tying  of  the  meshes  in  the  same  way  as  they  were 
formed  on  the  cushions  worked  by  hand.  His  next  step  was  to  provide 
thin  metallic  discs  to  be  used  as  "  bobbins"  for  conducting  the  thread 
back  and  forth  through  the  warp.  These  discs  being  arranged  in  car- 
rier frames,  placed  on  each  side  of  the  warps,  were  moved  by  suitable 
machinery,  so  as  to  conduct  the  threads  from  side  to  side,  to  form  the 
lace.  The  limits  of  this  abstract  do  not  allow  any  detailed  description 
of  Mr.  Heathcoat's  beautiful  invention  ;  its  effect,  however,  in  super- 
seding the  hand  work  appears  to  have  led  to  the  Nottingham  riots  and 
the  lace  frame  breaking,  which  took  place  about  fifty  years  ago,  when 
Mr.  Heathcoat  removed  to  Tiverton  in  Devonshire,  where  the  patent 
lace-making  was  re-established,  and  has  been  since  carried  on  upon  a 
large  scale,  and  has  thus  proved  an  eminently  successful  invention. 

The  new  principle  of  action  conceived  by  Mr.  Heathcoat  was  that  of 
passing  the  threads  of  the  weft  through  those  of  the  warp,  and  deli- 
vering them  into  conductors  on  the  other  side,  to  be  repassed  and 
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delivered  into  the  former  conductors  under  mechanical  control,  in  place 
of  hand  working.  He  succeeded  in  working  out  this  principle  with 
maryellous  perseverance  and  success,  and  this  original  conception  of 
Mr.  Heathcoat  opened  a  new  vista  to  other  eminent  mechanics,  which 
led  to  the  invention  of  manv  other  valuable  machines  for  widely  diffe- 
rent purposes,  among  which  maj  be  named  that  for  passing  back  and 
forth  the  threads  through  fabrics  for  embroidering,  as  now  exhibited  in 
the  beautiful  machines  for  embroidering  or  ornamenting  fabrics  in  the 
works  of  Messrs.  Houldsworth.  On  the  same  principle  is  also  baaed 
the  cotton  combing  process  now  employed  for  separating  the  short  and 
coars^  from  the  long  staples  in  fine  cotton  carding. 

II.— WISE  CAsn  makhto  haghiitx. 

About  the  beginning  of  this  century  Mr.  Amos  Whitimore,  of 
Boston,  commenced  his  experiments  for  making  cards  by  machineiy. 
His  first  step  was  to  examme  the  movements  required  to  form  and 
set  card  teeth  for  hand  carding.  He  was  for  a  long  time  engaged  with 
trial  machines,  and  ultimntelj  succeeded  in  performing*the  operations 
for  making  and  setting  the  card  teeth  by  movements  effected  by 
excentrics  on  a  driving  shaft,  viz.  (1)  feeding  the  wire,  (2)  holding  it, 
(3)  cutting  off  and  (4)  bending  the  wires  into  staples,  (5)  pi^tang 
holes  in  the  leather,  (6)  passing  the  staples  through  it,  (7)  pressing 
their  crowns  to  the  sheet,  (8)  crooking  the  teeth  to  the  knee  bend, 
and  (9)  advancing  the  leather  to  receive  the  next  row  of  teeth.  These 
complex  and  curious  motions  were  effected  by  a  series  of  cams  or 
excentric  pieces  fixed  on  the  shaft  and  turned  by  a  winch ;  therefore 
the  invention  of  making  wire  cards  by  machinerv  was  accomplished  by 
Amo8"Whitimore,  but  it  was  many  years  thereafter  before  his  machine 
could  be  made  profitable  in  competing  with  the  hand  card  makers. 

The  final  development  of  this  invention  is  explained  at  large  in  the 
paper,  but  cannot  be  given  in  this  abstract.  In  this  machine,  as  in 
that  of  Mr.  Ileathcoat's,  a  new  principle  of  action  was  adopted  to 
produce  and  govern  the  movements  for  making  wire  cards,  viz.,  that  of 
excentric  curves,  revolving  on  a  driving  shaft  and  guiding  the  motions 
of  the  traversing  parts  of  the  machines  in  their  due  order  of  succession 
for  making  and  setting  the  card  teeth  as  before  stated.  This  applica- 
tion of  curvilinear  projections  or  cam  pieces  has  since  been  extensively 
employed  for  giving  intricate  motions  m  many  other  machines  invented 
during  the  last  fifty  years.  Whence  it  appears  that  both  Mr.  Heath- 
coat  and  Mr.  Whitimore  became  pioneers  and  guides  to  other  able 
mechanicians  in  their  labours  for  the  advance  of  mechanical  science. 

Amon^  the  inventions  based  upon  thati)f  the  carding  machine  may 
be  mentioned  the  machine  for  making  the  eyes  or  shanks  of  metal 
buttons,  the  machine  for  making  wire  reeds  for  weaving,  and  that  for 
making  pins.  But  without  dwelling  on  other  instances,  it  wQl  suffice 
to  say  that  the  success  of  the  lace  machine  and  that  of  the  wire  card 
machine  serve  to  spread  the  seeds  of  knowledge  in  practical  mechanics, 
the  germs  of  which,  half  a  century  ago,  were  widely  cast  forth  from  the 
fertile  geniuses  of  John  Heathcoat  and  Amos  Whitimore. 

III. — CUTTING  FUBS  FROM  PELT. 

In  the  year  1810,  a  model  fur  cutting  machine  was  sent  to  me  in 
London  by  a  company  in  Boston,  to  be  patented  in  England.     It  was 
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stated  to  be  the  invention  of  a  Mr.  Bellows,  who  was  unknown  to  me. 
The  machine  was  adapted  for  shearing  fibres  from  surfaces  by  the 
action  of  spiral  cutters  revolving  and  acting  against  a  fixed  straight 
cutter,  so  as  to  shear  or  cut  fibres  from  the  surfaces  to  which  thej  are 
attached.  I  had  a  machine  made  and  put  into  operation  at  a  hat 
manufactory  in  the  Borough ;  but  the  workpeople  opposed  its  being 
used,  which  discouraged  further  attempts  to  bring  it  into  use  in  that 
trade.  The  principle  of  it,  however,  was  soon  after  patented  for 
chopping,  straw,  roots,  &c.,  for  which  it  was  found  valuable.  Two  or 
three  patents  were  afterwards  taken  out  for  shearing  the  nap  from 
cloth  bv  the  same  action  of  spiral  cutters  revolving  against  a  straight 
fixed  edge,  and  many  others  have  since  appeared  on  the  same  principle, 
among  which  is  that  for  mowing  lawns. 


SELECTED  PAPEBS  BEAD  AT  THE  BECENT  MEETING  OP 
THE  BEITISH  ASSOCIATION  AT  BIBMINGHAM. 

'<0m    soke   deyelopmemts   of,  and   impbovembnts   in,    Giffari)*8 
INJECTOR,**  by  Mb.  J.  Robinson. 

Having  referred  to  the  diflferencte  of  opinion  existing  among  engineers  as  to 
this,  which  had  been  called  by  the  President,  somewhat  paradoxical  instru- 
ment, the  paper  described  the  action  of  the  injector  to  be  as  follows  : — Steam 
was  taken  from  the  steam  space  of  any  boiler  by  means  of  the  injector,  the 
water  supply  was  brought  into  contact  with  the  steam  current,  and  the  result 
in  the  shape  of  hot  water  was  passed  into  the  water  space  of  the  boiler.  The 
question  was,  how,  having  an  equal  pressure  on  all  pails  of  the  boiler,  did  a 
Huid  not  only  pass  in  the  shape  of  a  current  from  one  part  to  another,  but  at 
the  same  time  cari-y  with  it  another  fluid  exposed  to  atmospheric  pressure 
only.  Having  described  the  construction  of  the  injector,  the  paper  pointed 
out  the  importance  of  an  apparatus  capable  of  supplying  water  to  steam 
boilers  without  motion  of  any  of  its  parts,  and  independent  of  the  engine 
connected  with  it.  It  had  proved  almost  essential  to  some  particular 
arrangements  of  boilers  and  engines.  For  loconootives,  the  advantage  had 
been  very  considerable,  inasmuch  as  it  was  most  important  that  the  machinery 
of  engines  running  at  such  high  velocity  should  bo  free  from  the  apparatus 
and  repairs  necessary  when  their  boilers  were  fed  by  pumps  worked  by  the 
engine.  The  advantage,  also,  was  obtained,  of  feeding  the  boiler  while  the 
locomotive  was  at  rest,  either  in  the  station  or  during  its  retention,  in  a 
siding,  waiting  for  the  line  to  be  cleared.  For  this  purpose,  5230  of  the 
injectors  had  been  manufactured  in  this  country.  For  stationary  boilers  the 
injector  had  been  found  convenient,  because  of  the  saving  of  the  pipes  and 
other  communication  from  the  boiler  to  the  engine  room,  the  suppression  of 
the  pumps  and  the  parts  of  the  engine  necessary  to  work  them,  and  the 
advantage  of  being  able  to  fill  up  the  boilers  during  meal  hours,  and  at  other 
times  when  the  engine  was  stopped.  For  this  purpose,  3816  had  been 
made  in  this  country.  For  marine  boilers  the  apparatus  was  most  con- 
venient,^since  it  answered  generally  the  purpose  both  of  the  main  engine 
pumps  and  of  the  donkey  pumps,  and  brought  the  control  of  the  feeding 
apparatus  within  reach  of  the  stokers,  without  reference  to  the  engine  room, 
and  without  the  noise  and  complication  of  the  donkey  pump.     In  the  com- 
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plete  form,  and  also  in  the  ordinary  injector  arrangements,  the  prindple  had 
been  applied  for  raising  water  from  mines  and  wells,  the  inducement  being 
the  cheapness  and  simplicity  of  the  apparatus,  and  the  small  space  and  easy 
manipulation  required.  The  paper  proceeded  to  describe  improvements 
which  had  been  made  upon  the  injector  as  it  first  came  from  the  hand  of  the 
bventor. 


"On  Sibkbn's  beojbvbratiye  qas  furnaces  aki)   pboducxrb,"   by 
Mr.  S.  N.  F.  Cox. 

The  paper  opened  by  stating  that  the  system  of  regenerative  gas  furnaces 
having  now  been  before  the  manufacturing  world  for  several  years,  and 
employed  for  the  manufacture  of  glass  of  all  kinds,  of  iron  and  steel, 
and  nearly  every  other  article  in  the  production  of  which  great  heat 
was  employed,  and  having  proved  in  nearly  every  case  successfid,  it  had 
ceased  to  be  an  experimental  system,  and  had  become  an  esiablisfaed  and 
recognised  success.  The  paper  then  described,  by  the  aid  of  diagrams,  the 
construction  of  the  furnace  in  which  the  gas  was  burnt,  and  the  gas-producer 
for  all  descriptions  of  fuel,  except  binding  coal,  the  method  adopted  for 
making  the  gas,  and  then  the  binding  coal  producer,  and  the  nature  of  the 
fuel.  By  the  process,  a  flame  was  obtained  (equal  to  a  white  heat)  which 
contained  nothing  that  could  injuriously  affect  the  most  delicate  manufacture, 
for  even  sulphuring  was  prevented ;  fur  the  sulphur  in  separating  from  its 
hydrogen  took  up  oxygen  supplied  by  the  carbonic  acid  and  water,  forming 
sulphurous  acid,  a  firm  compound,  which  was  not  decomposed  on  meeting 
metallic  oxides  in  the  furnace.  The  nature  and  intensity  of  the  flame  was 
also  under  the  instant  control  of  the  man  in  charge  of  the  furnace,  so  that 
the  chemical  nature  of  the  flame  could  be  altered  at  will — one  minute  an 
oxidising  flame  being  obtained,  and  the  next  a  reducing  or  carbonising  one. 
So  also  the  amount  of  the  flame  could  be  altered  from  the  smallest  flicker  to 
the  complete  filling  of  the  chamber  with  an  intense  body  of  flame.  The 
paper  pointed  out  the  immense  advantage  thus  obtained  in  furnaces  where 
the  delicate  operation  of  heating  or  melting  steel  was  carried  on ;  and  hence 
a  great  number  of  influential  firms  were  now  adopting  the  furnaces  in  England 
for  re-heating  purposes,  especially  for  re-heating  steel  blooms  and  ingots. 
The  paper  contained  statements  from  firms  using  the  furnace,  stating  the 
favourable  results  of  their  experiments.  It  pointed  out  that  the  advantages  of 
the  system  were,  first,  an  immense  saving  of  fuel.  A  ton  of  steel  by  the  furnace 
was  melted  with  an  average  weight  of  a  ton  of  coal,  instead  of  two  and  a  half 
to  three  tons  of  coke,  which  represented  six  to  seven  tons  of  best  coal. 
With  such  names  before  them  as  Meyer,  Borsig,  and  Krupp,  as  employers  of 
Siemen*s  furnaces  for  steel  melting,  it  did  little  credit  to  our  English  enter- 
prise to  say  that  there  was  hardly  one  furnace  in  England  in  constant  work 
for  steel  melting.  Besides  the  saving  of  fuel  there  were  other  advantages  ia 
the  working  of  the  furnace,  such  as  cleanliness,  no  solid  fuel  being  brought 
into  the  shop  where  the  furnaces  were,  the  fuel  being  converted  into  gas  at 
any  convenient  distance  from  the  furnaces;  compactness  of  arrangement, 
saving  of  labour,  find,  above  all,  improvement  in  the  processes  themselves. 
In  every  trade  in  which  the  furnace  might  be  employed,  the  same  advantages 
were  apparent ;  and  though  the  furnaces  were  costly,  and  required  a  large 
outlay  at  first,  especially  in  old  works,  they  soon  paid  for  themselves. 
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1865. 
[Cases  in  which  a  fW/  Specification  has  been  deposited.'] 


2344.  Joiepb  Pase  Woodbury,  of  Bos- 
ton, U.S.A.,  ft  locomotive  car. 

2349.  Sigovrney  Wales,  of  Bfastachu- 
setU,  an  iDvention  having  reference 
to  windowi  or  the  tagbes  thereof. 
The  abime  bear  date  September  \3th, 

2380.  George  Augustus  Keene,of  Nevr- 
buryport,  irapa.  feathering  paddle- 
wheel. — September  18/A. 

2421.  Walker  Moseley,  of  King-street, 
Covent-garden,  impd.  indicator  for 
electric  bells  and  a  new  battery  ma- 
nipulator combined,  for  ringing 
electric  bells  and  other  signals. — 5«p- 
iember  22nd. 

2429.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  apparatus  for  lubri- 
cating machinery,  —  a  communica- 
tion. 

2436.  Thomas  Vineent  Lee,  of  Haccles- 
lleld,  impts.  in  pseparing  peat  or  turf 


for  fire  lights  and  fuel,  and  for  ma- 
chinery to  be  employed  therein. 
The  above  bear  date  September  23rd. 

2488.  William  Ellis  Metford,  of  Taun- 
ton,  impts.  in  rifling  fire-arms,  and 
in  missiles  or  projectiles  used  in  such, 
and  in  the  machinery  for  the  produc- 
tion of  these  impts. — September  2Sth, 

2509.  James  Austin  Mee, of  Failaworth, 
near  Bianchester,  impts.  in  tele* 
graphic  cables. — September  30th, 

25S5.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  apparatus  for  pre- 
paring skins  for  tanning,  and  for 
currying  or  dressing  the  same,— a 
communication. — October  Tth. 

2627.  Vernon  Augustus  Messinserand 
Virgil  Jackson  Messing,  of  Boaton, 
U.S.A.,  impts.  in  shirt  collars  and 
bosoms, — a  communication.^Oc/o* 
ber  \2th. 


Cases  in  wkioh  a  Provisional  Spee^ication  has  been  deposited. 


1431.  Jules  Xavier  Joseph  Barbaix,  of 
Bonnines,  Belgium,  impts.  in  .brakes 
for  railway  carriages. — May  2bth. 

1509.  Thomas  Edwin  Wright,  uf  Bir- 
mingham, impts.  on  Bourdon's  ste.im 
pressure  eau2e.*-JiMi«  Ist, 

153 1 .  Charles  de  Bergue,  of  the  Strand, 
impts.  in  apparatus  for  the  manufac- 
ture of  rivets. — Jnne  5th. 

1555.  Victor  Duteme,  of  Paris,  impd. 
metallic  stuffing  hox.^June  7th. 

1618.  Virgile  Poitevin,  of  Saint  Denis, 
near  Paris,  impd.  method  of  propel- 
ling agricultural  implements. — June 
ISth. 

1645.  Charles  Hook  and  Alfred  Peace, 
of  Bridgewater,  impts.  in  propellers 
for  ships  and  other  vessels. — June 
I9th. 

1664.  John  Busfield  and  Samuel  Bair- 
itow  Walmsley,  of  Bradford,  York- 
shire, impts.  in  machinery  for  comb- 
ing wool  and  other  fibrous  materials. 
—June  2\st. 

1710.     Henry  Shaw,  of    Lorrimore- 


square,  Walworth,  impts.  in  the 
means  of,  and  apparatus  for,  retard- 
ing the  velocity  of  the  wheels  of 
railway  and  other  carriages  when  in 
motion. — June  2Jth. 

1 736.  Patrick  Denis  Finnigan,  of  Cam- 
berwell-road,  impts.  in  the  means 
applied  for  arresting  and  stopping 
the  motion  of  locomotive  engines, 
trains,  carriages,  and  other  rolling 
stock  of  railways. — June  30M. 

1775.  John  Longbottom,  of  Leeds,  and 
Abraham  Longbottom,  of  Hammer- 
smith, impd. combination  of  materials 
for  the  manufacture  of  carpets,  floor- 
cloth, felt,  wall  paper,  fire-proof 
fiexible  roofing,  ship  and  boat  build- 
ing, and  for  other  similar  purposes. — 
July  hth. 

1832.  Hector  Auguste  Dufren^,  of 
Paris,  impts.  in  obtaining  motive 
power,  —  a  communication.  —  July 
iUh. 

1884.  Georp;e  Nimmo,  of  Jersey  City, 
U.S.A.,  impts.  in  the  manufacture 
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of  pots  and  crucibles,  wherein  metals 
ana  other  materials  may  be  heated 
or  melted.— JtiZy  19M. 

1916.  Samuel  Boyd,  of  the  City,  impd. 
cotton  press. — July  22nd, 

1950.  Thomas  Brown,  of  Dagmar-roady 
South  Hackney,  impts.  in  tea  and 
coffee  pots  and  urns. — Juljf  27ih. 

22008.  John  William  Perkins,  of  Nor- 
folk-street, Strand,  impts.  in  the 
treatment  of  hydro-carbon  or  paraffin 
oils. — August  3rd, 

2010.  Peter  Cato,  of  Brunswick  Dock, 
Liverpooly  impts.  in  iron  knees  and 
riders  for  ships'  fiistenings,  and  iron 
frames  for  wood  and  iron  ships. — 
August  3rd. 

2018.  Ephraim  Sabel,  of  Moorgate- 
street,  impts.  in  machinery  to  be 
used  in  the  manuAu^ture  of  iron, — a 
communication. 

2029.  Henry  Adrien  Bonneville,  of 
Paris,  impts.  in  checking  or  con- 
trolling tlie  payment  of  fares  in  cabs 
and  oUier  public  vehicles, — a  com- 
munication. 
The  above  bear  date  August  4  th, 

2039.  John  Petrie,  jun.,  of  Roch- 
dale, impts.  in  machinery  or  appara- 
tus for  washing  wool  and  other  fibrous 
materials. — August  dtk, 

2046.  William  Crosher  and  George 
Crosher,  of  Ann-street,  Wilmot- 
square,  impd.  manufacture  of  scarfs, 
cravats,  and  ties. — August  7th, 

2064.  Charles  West,  of  Queen's-place, 
Kennington-road,  apparatus  for  giv- 
ine  immediate  warning  of  undue  heat, 
whether  occasioned  by  fire,  sponta- 
neous combustion,  or  any  other 
causes ;  of  leakage  in  ships,  and  of 
the  sudden  irruption  of  water,  and 
the  accumulation  of  choke  damp  in 
mines. 

2074.  Chauncey  Orrin  Crosby,  of  New 
Haven,  U.S.A.,  impts.  in  machinery 
or  apparatus  for  the  manufacture  of 
needles. — August  l(Hh, 

2082.  Richard  Douglas  Morgan,  of 
Hay,  Brecon,  impts.  in  the  couplings 
or  lastenings  of  railway  carriages  or 
trucks. 

2088.  Henry  Robert  Guy,  of  London- 
street,  London,  impts.  in  the  con- 
struction of  submarine  telegraph 
cables. 

The  above  bear  date  August  I  \th. 


2120.  Samuel  Parry,  of  Leadenhall- 
street,  impd.  composition  for  coating 
iron  or  wooden  ships'  bottoms. — 
August  ISth. 

2126.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  washing  fiibrica 
and  threads,  and  in  machinery  em- 
ployed therein,— a  communication. — 
August  \7th. 

2131.  Richard  Clarke,  of  Altrincham, 
Cheshire,  impd.  application  of  imita- 
tion embroidlery  to  be  employed  for 
the  ornamentation  of  crinoiinea. 

2132.  MatthewCartwright,of  Tavistock- 
street,  and  Augustus  Dale,  of  Castle- 
road,  Kentish-town,  impts.  in  apply- 
ing elastic  material  to  ooots,  shoes, 
and  such  like  coverings  for  the  feet. 

2134.  Josiah  Latimer  CUrk,  of  Beecb- 
mont,  Sy  den  ham-hill,  impts.  in  ap- 
paratus for  raising  and  recovering 
submerged  telegraph  cables. 

2137.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  the  manufac- 
ture of  cast  steel  and  cast  iron,  and 
the  manufacture  of  a  mixed  metal,-* 
a  communication. 

2140.  Alexander  Watt,  of  Ash  Cottage, 
Putney,  impts.  in  soap. 

The  above  bear  date  August  ISth, 

2142.  Isaac  Bemhard,of  Paris,  impts. 
in  the  manufacture  of  artificial  salt- 
petre,— a  communication. 

2148.  John  Edwin  Marsh,  of  Birming- 
ham, impts.  in  punkahs. 

The  above  bear  date  August  I9th, 

2152.  John  Bowden,  of  Mitcham,  impts. 
in  blacksmiths'  beUows,  more  es- 
pecially those  used  in  portable  forges. 

2154.  William  Shakespear,  of  St 
Pancras,  impts.  in  apparatus  or  me- 
chanism for  stopping  or  retarding 
railway  trains. 

ne  above  bear  date  August  2lst. 

2164.  George  Little,  of  Oldham,  impts. 
in  machinerY  for  combing  cotton, 
wool,  and  ouer  fibrous  materials. 

2169.  Daniel  Macpherson,  of  Edin- 
burgh, impts.  in  sewing  machines. 

2172.  John  Garrett  Tongue,  of  Sooth- 
am  pton-bnildinn,  impts«  in  af^Mura- 
tus  for  clipping  norses  or  other  ani- 
mals,— a  communication. 

The  above  bear  date  August  23rd, 

2180.  Joseph  Ingall  Barber,  of  Bhef- 
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fields  impts.  in  skates, — a  communi- 
cation. 

2184.  Edwin  Augustus  CwAey,  of  Am* 
well-street,  Clerkenwell,  impts.  in 
apparatus  by  means  of  which  certain 
liquids,  common  air,  and  certain 
elastic  fluids,  are  made  available  in  the 
production  of  lieht,  and  their  quan- 
tity regulated  and  measured ;  parts  of 

f  which  impts.  are  applicable  for  other 
purposes. 

2lo6.  George  Owen,  of  Compton-ter- 
race,  Islington,  impts.  in  copying 
presses,  for  copying  letters  and  other 
written  documents. 

ne  above  bear  date  August  25th, 

2196.  Francois  Antoine  Edmund  Gui- 
ronnet  de  Massas,  of  Hoxton,  impts. 
in  machinery  for  treating  cotton 
seeds  in  order  to  remove  the  cotton 
therefrom,  and  to  prepare  the  seeds 
for  crushing. — August  26/A. 

2208.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  the  construction  of 
flying  toys;  also  applicable  to  other 
purposesa-^a  communication. 

2210.  Prosper  Polain,  of  Liege,  impts. 
in  breech-loading  revolvers. 

The  abwe  bear  date  August  2Bth, 

2214.  Robert  Thomas  Holmes,  of 
Kingsland  Brewery,  impts.  in  ma- 
chinery or  apparatus  for  disengaging 
runaway  horses  from  carriages  and 
stopping  them,  so  as  to  prevent  ac- 
eidents. 

2217.  Richard  Laming,  of  Priorv-road, 
Kilbum,  impts.  in  electrical   tele- 

2218.  Geminiano  Zanui,  of  Rathbone- 
place,  impts.  in  applying  motive- 
power  to  sewing  machines,  for  the 
purpose    of    rendering   them  self- 


2219.  JSttll  Terrell,  of  Basinghall-street, 
and  Thomas  Don,  of  Alpha-road^ 
New  Cross,  impts.  in  the  method  of, 
and  apparatus  lor,  treating  peat  and 
other  plastic  materials. 

The  above  bear  date  August  29tk, 

-  2226.  William  Brookes,  of  Chancery- 
lane,.impd.  system  of  constructing 
cast  and  other  iron  bridges,  viaducts, 
and  other  similar  structures,— a  com- 
munication. 
2237r   Michael    Judge,    of    Toronto, 


manufacture  of  boiler  and  tea  kettle 
bottoms,  and  every  description  of  die- 
struck  hollow  ware. 

2238.  Edward  Coupe  and  David  Han- 
cock,  of  High  Wycombe,  Bucks,  impd . 
method  of,  and  apparatus  for,  apply- 
ing electro-magnetism  in  a  break 
power  on  railways. — August  31*/. 

2239.  Matthew  Woodifield,  of  York- 
chambers,  Adelphi,  impd.  apparatus 
for  carrying  securely  railway  and 
other  tickets,  so  as  to  afford  a  ready 
inspection  thereof. 

2240.  William  Carron,  of  Birmingham, 
impts.  in  the  manufacture  of  screws. 

2241.  William  Henry  Brown,  of  Shef- 
field, impts.  in  the  manufacture  of 
cast-steel  or  other  metallic  tubes. 

2242.  William  George,  of  Liverpool, 
impts.  in  applying  springs  to  two- 
wheeled  carriagesi  to  prevent  the  un- 
pleasant jolting  motion  of  the  draught 
animal  attach^  thereto  being  com- 
municated to  the  bodyof  the  vehicle. 

2243.  George  Smeaton,'of  Birkenhead, 
impts.  in  apparatus  for  cleaning  the 
outsides  of  windows  from  the  in- 
terior. 

2244.  Henry  Clarke  Ash,  of  Lupus- 
street,  Pimlico,  impts.  in  ice  safes. 

2246.  William  Thomas  Read,  of  Great 
Saint  Helen's,  impts.  in  apparatus 
for  stopping  bottles. 

2247.  William  Edward  Newton,  of 
Chnncery-lane,  impts.  in  obtaining 
spirits  of  turpentine,  rosin,  pitch, 
tar,  pyroligneous  acid,  and  other 
products  from  wood,— a  communi- 
cation. 

2248.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  the  manu- 
facture of  paper  pulp, — a  communi- 
cation. 

2249.  John  Ward,  of  Leicester,  impts. 
in  the  construction  of  lids  or  covers 
for  saucepans  and  other  cooking 
utensils;  part  of  which  impts.  is 
also  applicable  to  the  lids  or  covers 
of  housemaids'  pails. 

2250.  John  Ward,  of  Leicester,  impts. 
in  the  means  of  fizinj;  or  attaching 
the  bobbins  of  windm^  and  other 
machines  on  to  their  spmdles,  which 
impts.  are  also  applicable  to  other  • 
similar  or  analogous  purposes,  and  to 
the  detaching  of  railway  carriages 
from  trains  whilst  in  motion. 

2251.  James    Leslie,    of   Manchester, 
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impU.  io  eutting  the  teny  or  loops 
of  nutians,  oordi.  Mid  limilAr  ikbrics  s 
which  are  ako  appUeable  to  catting 
Tekets. 
The  above  bear  date  August  3\st, 

2252.  Tbomaa  Lomai,  of  North 
Shields,  impU,  in  the  separation  of 
sulphide  of  iron  from  coal  and  car- 
bonaceous matter. 

2253.  Robert  Knowles  and  Joseph 
Lindley,  of  Manchester,  impts.  in 
ornamenting  and  protecting  the  edges 
of  bed  quilts,  counterpanes,  touet 
covers,  carriage  rugs,  and  other 
simihur  coverings,  hj  edging,  binding, 
or  fringing  by  machinery. 

2254.  John  Money  Carter,  of  Mon- 
Hiottth,  impts.  in  shirts  and  other 
like  garments. 

2256.  Alfred  Vincent  Newton,  of  Chan- 
eeiy-lane,  impd.  steam-heating  appa- 
ratus,—a  onnmunication* 

2256.  William  Clark,  of  Chancery- 
lane,  impts.  in  the  permanent  way 
of    railways, — a  communication. 

2257.  William  Clark,  of  Chancery-lane, 
impts.  in  laying  and  maintaining 
iubmarine  telegraph  cables,  and  in 
apparatitt  connected  therewith,— a 
communication. 

2256.  Richard  Davies,  of  Qreen  Neaih, 
Glamorganshire,  impte.  in  propellers 
for  ships  and  boate. 

2259.  Charlet  Horsley,  of  Wharf-roud, 
Ci^-road,  impts.  in  meters  or  appa- 
ratus for  measuring  water  or  other 
fluids ;  partly  applicable  for  exhaust- 
ing air  or  other  gases. 

The  above  bear  date  September  let. 

2261.  Joseph  Sproul,  of  New  Bamet, 
impd.  method  of  laying  or  submerg- 
ing ocean  telegraph  cables. 

2262.  Kirwan  Joyce  Perceval,  of  Bel- 
grave-Btreet,  impd.  means  or  appa- 
ratus to  be  used  in  laying  telegraph 
cables  in  the  sea  or  other  deep  waters. 

2263.  Jabez  Elverson,  of  Newark,  New 
Jersey,  U.S.A.,  impts.  in  appends 
for  sawing  curved  designs. 

2264.  William  Barfor^  of  Peter- 
boroufsh,  and  Thomas  Perkins,  of 
Hitehin,  impto.  in  mills  for  grinding 
of  the  description  known  as  relton's 
American  mill. 

2265.  Samuel  Chatwood,  of  Bolton, 
impte.  in  the  manufacture  of  metal- 


dyes 
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lie  safes  and  stioag  rooms,  and  in  ap- 
paratus connectea  therewith. 

2266.  Constant  Reichen,  of  LineolnV 
inn-fields,  impto.  in  nreparing 
charges  for  fire-arms  and  tor  blast- 
ing. 

2267.  Henry  Ellis,  of  Bangor,  impto. 
in  the  manufaucture  of  compounds 
of  silics»  and  in  the  production  of 
silicated  alkaline  inks,  colors,  and 
dyes. 

above  bear  date  September  2nd, 

I.  Samuel  Richards  Preemaa  and 
Abraham  Grundy,  of  Manchester, 
shackle  or  coupling  for  oonaeetiBg 
railway  carriages,  waggons,  and  other 
vehicles,  usea  on  railroads,  whereby 
goine  between  the  carriages,waggoiis, 
orotner  vehicles,  to  couple  or  ua- 
eonple,  is    rendered  unneeessary. 

Joseph  Drabble,  of  Southwark- 
bridge-road,  jmpto.  in  apparatua  used 
for  removing  axle  boxes  from  wheels. 

2271.  Pierre  Marvaud,  of  Pfevi%  iaspd. 
apparatus  for  promptly  diseonnccliBg 
horses  from  carriages  and  other 
vehicles. 

2272.  James  Howard,  WilliamStaftwd, 
and  William  Porter  MeCallttm,  allof 
Blaekbum,  impts.  in  apparatua  for 
preventing  incrustotion  in  steam 
IXMlers,  and  for  preventing  exploskm 
of  such  boilers  heating  the  foedwater, 
and  consuming  smoke. 

2273.  Alfred  Vincent  Newton,  of  Chan- 
eery-iane,  impts.  in  life  rafta  and  surf 
boats, — a  communication. 

9274.  Richard  Archibald  Brooman,  of 
Pleet-street,  impd«  method  of  wind- 
ing  up    watehes   and  other  time- 
keepers,—a  communication. 
The  above  bear  date  September  414. 

2275.  Jacob  Snider,  junior,  of  Sullivan 
County,Pennsylvania,U.S.A.,iinpto.in 
the  constructionof  fire-arms;  such  im- 
provemento  being  also  applicable  to 
the  alteration  and  adaptation  of  parte 
of  existing  fire-arms. 

2277*  Julien  Grand,  of  Oullins,  Rhone, 
France,  impts.  in  treating,  woridng, 
or  manipulating  cast^steel  for  the 
manufacture  of  wheel  tvres»  armour- 
plates,  or  other  articles  requiring 
peat  hardness  and  tensile  strienoih. 

2278.  Joseph  Neat  and  Frauds  Ford, 
of  Southampton,  impto.  in  hair- 
brushing  machinery  or  apparatus. 
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2279.  Thomu  ThompiOB  Pontonby,  of 
John-street,  Kingtland-road,  impta 
in  onuunenting  and  surfacing  veneers 
and  other  articles  of  wood. 

22280.  Thomas  Bird  Bailey,  of  Chelten- 
ham, impts.  in  the  ornamentation  of 
frinra  and  trimmings. 

228L  William  Banger,  of  Southamp- 
ton-buildines»  impts.  in  vessels  or 
apparatus  for  melting  sealing  wax, 
glae,  or  other  substances, — a  com- 
munication. 

The  above  bear  date  September  5M. 

2282.  Henry  Harrison  Doty,  of  Regent- 
street,  impts.  in  machines  for  siilit- 
ting,  shaving,  and  paring  hides,  skins, 
and  leather. 

2283.  Louis  Gachin,  of  Hatton-garden, 
impd.  method  of,  and  apparatus  for, 
heating  instruments  or  irons  for 
curling,  waving,  and  frizzling  hair, 
and  for  other  pur|M)ses  to  which 
heated  instruments  or  irons  are  ap- 
plicable,^a  communication. 

2284.  ^muel  SouUr,  of  Turnham- 
green,  impd.  method  of  fixing^  and 
unfixing  the  tubes  of  steam  boilers, 
— a  communication. 

2285.  James  Pilkington,  of  Bolton, 
impts.  in  preparing  and  spinning 
cotton  and  other  fibrous  materials. 

2286.  William  Clark,  of  Chancery- 
lane,  impts.  in  steam  engines  and 
valves, — a  communication. 

2287.  Bobert  Alice  Purkis,  of  Ports- 
wood,  near  Southampton,  and  George 
Callaway,  of  Selwooa-terrace,  Bromp- 
ton,  impts.  in  sewing  or  stitching 
machines. 

2288.  William  Mycock,  of  Compstall, 
near  Stockport,  impts.  in  apparatus 
for  lubricating  shafts  and  other  run- 
ning surfaces. 

2289.  Thomas  Nicholson,  of  Gateshead, 
Durham,  impd.  process  of,  and  appa- 
ratus for,  making  caustic  liquor  or 
caustic  lees. 

2290.  Thomas  Charles  Gibson,  of 
Stamford,  impd.  machinery  for  mix- 
ing or  grinding  ointment,  paints, 
drags,  and  other  subsunces. 

2291.  Edward  Green  and  Edward 
Green  the  youn^r,  of  Wakefield, 
Yorkshire,  impts.  m  boilers  and  far- 
naces,  and  in  cleansing  the  flues 
thereof. 

The  above  bear  date  September  6th, 


2294.  John  Matthias  Hart,  of  Cheap- 
side,  impts.  in  the  oonstraction  of 
iron  safes,  strong  boxes,  and  other 
receptacles. 

2295.  John  Smith,  of  Hi|;h  Crompton, 
near  Oldham,  impta.  m  looms  for 
weaving. 

2296.  James  Dawson,  of  Greenock, 
N.B.,  impts.  in  supplying  charooal  to 
sugar-decolorizing  vesseU,  and  in  ap< 
paratns  therefor. 

2297.  William  Oldhana, of  Leeds,  impto. 
in  machinery  for  winding  yarn  cops. 

2298.  Abel  Duveraois,  of  Paris,  impd. 
fireplaoe,  with  turning  grate. 

2299.  Augustin  Morel,  of  Boubaix, 
France,  impts.  in  machinery  for 
combiuff  wool  and  other  fibrous 
material. 

2300.  William  Lloyd  Wise,  of  the 
Adelphi,  impta.  in  machinery  or  ap- 
paratus for  hulling  and  winnowing 
grain, — a  communication. 

2301.  John  Askew,  of  Charles-street, 
Hampstead-road,  impts.  in  appa- 
ratus for  stoning  raisins. 

2302.  William  Cory,  of  the  Coal  Ex- 
change, and  John  Henry  Adams,  C.E., 
of  Campbell-road,  Bow-road,  impts. 
in  floating  vessels  and  apparatus  used 
for  unloading  vessels  containing  coals, 
corn,  or  gram. 

T%e  above  bear  date  September  7th, 

2303.  Alexander  Mackie  and  James 
Proctor  Jones,  of  Warrington,  impts. 
in  machinery  or  apparatus  for  com- 
posing or  setting  type  for  printing. 

2304.  John  Weems  and  William  Weems, 
of  Johnstone,  Renfrew,  N.B.,  impts. 
in  the  constraction  of   hydrostatic 


2305.  James  Webster,  of  Birmingham, 
impts.  in  hydropults  and  hydrostatic 
pumps. 

2306.  John  Walker,  of  Cowper-street, 
City-road,  impts.  in  mounting  and 
working  guns  in  ships,  forts,  and  bat- 
teries. 

The  above  bear  date  September  Bth, 

2307.  William  Unwin,  of  Sheffield, 
impts.  in  the  manufacture  of  iron. 

2308.  Alexander  Mackie  and  James 
Paterson,  of  Warrington,  impts.  in 
the  method  of  lighting  gas,  and  in 
apparatus  connected  therewith. 

2309.  John     Anderson,    of    Glasgow, 
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impts.  in  apparalot  for  tignalUag  and 
inaicating  on  railways. 

2310.  John  Brigham  and  Richard 
BiekertoD»  of  Berwick- on -Tweed, 
impU.  in  reaping  and  mowing  ma- 
chines. 

2311.  Henry  Shanks,  of  Bridge- 
of- Weir,  Renfrew,  N.B.,  impts.  in  the 
winding  of  knitting  cotton,  and  in 
the  apparatus  employed  therefor. 

2312.  YVilIiam  Edward  Newton,  of 
Chancery-lane,  impts.  in  machinery 
for  making  laoe, — a  communication. 

2313.  John  Hose,  of  Ldcester,  impd. 
wheel  feed  for  sewing  machines. 

2316.  Richard  Percy  Roberts,  of  Ken- 
nington-purk-road,  impts.  in  cleansing 
ana  coatmg  the  bottoms  of  ships  and 
other  submerged  surfaces,  to  prevent 
oxidation  and  the  adhesion  of  marine 
animals  and  plants,  also  in  compo* 
sitions  to  be  employed  for  these 
purposes. 

2317.  Richard  Charles  Newbery,  of  the 
Steam  Works,  Helmet-row,  impts.  in 
articles  of  wearing  appareL 

2318.  Adolf  Erik  Nordenski5!d  and 
John  William  Smitt,  of  Stockholm, 
impts.  in  apparatus  connected  with 
safes  for  protecting  valuables  from 
fire. 

2319.  John  Pennington,  of  Dulwich, 
impts.  in  apparatus  used  in  opening 
ana  closing  carriage  and  other  win- 
dows. 

The  above  bear  dale  September  9th, 

2320.  Sftmuel  Davis,  of  the  Strand, 
impd.  stirrup  latch  bar. 

2321.  Willmm  Tyne,  Stephen  Tyne, 
and  Robert  Clayton,  of  Bradford, 
impd.  mode  of  removing  and  pre- 
venting the  incrustation  of  steam 
boilers. 

2323.  Henry  Hackett,  of  Warrington, 
and  Thomas  Wrigley  and  Edmund 
Pearson,  of  Manchester,  impd.  safety 
valve  for  steam  boilers. 

2324.  Charles  Thomas  Burgess,  of 
New^te-street,  impts.  in  reaping 
machines. 

2325.  Charles  Ambrose  McEvoy,  of 
Bedford-square,  impts.  in  pipes  used 
for  smokinff. 

2326.  Samuellnkpen,  of  Bartholomew- 
terrace,  Cambridge-road,  Mile-end, 
impts.  in  covering  submarine  tele- 
graph cables,  and  in  the  machinery 


and  means  employed  for  paying  oat 
or  hauling  in  ttie  same. 

2327.  John  Lightfoot»  of  Aocriogton, 
impts.  in  dyeing  and  printing  hSncM, 
yams,  animal,  or  mixied  animal  and 
vegetable  substances. 

2328.  Charles  Huntley,  of  Hacknqr- 
wick,  impts.  in  cricket^  racket,  tennis^ 
and  foot  baUs. 

2329.  Charles  James  Webb,  of  Randals 
Town,  Antrim,  Ireland,  impta.  in 
means  and  apparatus  applicable  to 
the  lighting  and  reviving  of  fires. 

The  above  bear  date  September  lUk. 

2330.  David  Keys,  of  Craven-street* 
Strand,  impts.  m  watches,  and  in  the 
method  of,  and  apparatus  for,  wind- 
ing up  fusee  watches  and  podcet 
chronometers  and  setting  the  hands 
without  a  key. 

2331.  John  Badger  and  John  Henry 
Steff,  of  Worcester*  impts.  in  the 
manufacture  of  harrows,  cultivators, 
and  other  similar  agricultural  im- 
plements. 

2332.  John  Macintosh,  of  North-bank. 
Reeent*s-park,  impts.  in  constructing 
and  insulating  telegraphic  conductors, 
and  in  apparatusconnected  therewith. 

2333.  George  Tangye,  of  Birmingham, 
and  Joseph  Jewsbury,  of  Kinver, 
Staffordshire,  impts.  in  pulleys  for 
raising  and  lowering  heavy  InNlies. 

2334.  Joseph Welch,orReaditch,impU. 
in  the  mauufiicture  of  swivels, 

2335.  John  HoUiday,  of  Hnddersfield, 
impts.  in  preparing  certain  coloring 
matters. 

2337.  William  Jeremiah  Murphy,  of 
Cork,  impd.  hydraulic  brake  for  nil- 
way  and  other  purposes. 

2338.  Robert  Andrew  Boyd,  of  Duke- 
street,  South wark,  impts.  in  cooling 
bacon-curiug  rooms  or  charabera. 

The  above  bear  date  Stptember  V2tk, 

2339.  James  Dunbar,  of  Westminster 
Chambers,  Victoria- street,  im)>ts.  in 
the  construction  of  boots  and  shoes. 

2340.  James  Dunbar,  of  Westminster- 
chambers,  Victoria-street,  and  James 
William  Butler,  of  Dunmow,  impd. 
apparatus  for  the  distribution  of  per- 
fumes, disinfecting,  or  other  fluids. 

2341.  John  Oliver  Chapman  Phillips, 
of  Birmingham,  impts.  iu  the  con- 
struction of  submarine  telegraph 
cables. 
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2342.  John  Dodd,  of  Oldham,  impto. 
in  mulet  for  tpinning  and  doubling. 

2343.  Alfred  Vincent  Newton,  of  Chan- 
eeiy-iane,  impts.  in  tpinniug  frames, 
— A  communication. 

2346.  Preilerick  Waller  Prince,  of  Pic- 
cadillvi  imptf.  in  breech-loading  fire- 
arms and  cartridges. 

2346.  Samuel  Soutar,  of  Tumham- 
green,  impd.  apparatus  for  cleaning 
the  tubes  of  steam  boilers, — a  com- 
mnnieation. 

2347.  David  Hyam  and  John  Hyam,  of 
Houndsditch,  impd.  fastening  for 
purses  and  other  like  articles, — a 
eommnnication. 

Tke  aba90  bear  date  September  13/A. 

2350.  Thomas  Bell  and  Thomas  Less- 
lie  Gregson  Bell,  of  Plaistow,  impts. 
in  apparatus  used  for  calcining  and 
roasting  copper  and  other  ores  and 
substances  contaimng  suluhur. 

2351.  Qustavus  Palmer  Harding,  of 
Chismck,  impts.  in  the  manufacture 
of  tubes  for  gun  barrels  and  other 
purposes;  parts  of  which  improve- 
nents  are  also  applicable  to  the 
manufacture  of  rods  or  bars,  and  to 
the  rilling  of  ordnance  and  fire-arms. 

2352.  Isaac  Beamish,  of  Leadenhall- 
ttreet,    impts.   in    lubricating    ap- 


Johtt  Lewis,  of  Preston,  imptt. 
in  maehineiy  for  making  rivets, 
spikes,  screw  blanks,  bolts,  nuts,  and 
other  such  like  articles. 

2354.  Wilmot  Burrows  Edward  Ellis, 
of  Cheltenham,  impd.  form  of  rifling 
for  fire-arms  and  ordnance. 

2355.  John  Wakefield,  of  Birming- 
ham! impts.  in  machinery  for  the 
manufacture  of  rivets. 

2356.  William  Clark,  of  Chancery- 
lane^  impts.  in  magnetic  telegraphs^ 
-—a  communication. 

Tke  above  bear  date  SepteaUfer  lith» 

2857.  Louis  Gustave  Sourzac  and  Louig 
Bombail,  of  Bordeaux,  impd.  means 
of  rendering  leather  more  durable 
and  flexible. 

2358.  John  Whitehouse,  of  Tipton, 
impts.  iu  the  manufacture  of  box- 
irona. 

2359.  Edward  Thornton  Read,  of  Ard* 
rishaig,  Aigyle,N.B.,  impts.  in  appa^ 
latna  for  cutting  tobacco. 
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2360.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  locks  for 
trunks,  ba^,  (kessing- cases,  and 
other  like  articles, — a  communication.* 

2362.  Saul  Myers,  of  Liver|)ooU  impts. 
in  smoking  pipes  and  ci<rar  holders, 
and  an  impd.  tobacco  cartridge  to  be 
used  with  the  same, — a  commuui- 
cation. 

2363.  Alfred  rincent  Newton,  of  Chan- 
cery-lane, imp<L  machinery  Tor  cut- 
ting stone, — a  communication. 

2364.  Henry  Law,  of  Essex-street, 
Strand,  impts.  in  caissons  fur  closing 
the  entrances  of  docks  and  canals. 

2365.  Robert  Mann  Lowne,  of  Bart- 
lettVbuildings,  impts.  In  vent  pegs 
for  casks  or  vessels  from  which  oeer 
or  other  liquid  is  drawn  off  from  time 
to  time. 

2366.  William  Clark,  of  Chancery, 
lane,  impts.  in  saddles  and  harness,' 
— a  communication. 

2367.  Frederick  Meyer,  of  Paradise- 
street,  Lambeth,  and  Joseph  William. 
Freestone,  of  Ram's-square,  Wands-' 
worth,  impts.  in  Uie  manufacture  of 
night  lights,  and  in  apparatus  em- 
ployed therein. 

The  above  bear  date  September  15/A. 

2369.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  save-alis, — a  com- 
munication. 

237L  John  Henry  Johnson,  of  Lin- 
coln's-inn-fields,  impts.  in  machinery 
or  apparatus  for  shaping  inetal 
articles, — a  communication. 

The  above  bear  date  September  I6th» 

2374.  Angelo  James  Sedley,  of  Con- 
duit-street, impts.  in  paddle-wheel 

propellers. 

2375.  Michael  Henry*  of  Fleet-ttreet, 
impts.  in  railway  breaks, — a  commu- ' 
nication. 

2376.  Francesco  Daina,  of  Bergame, 
Italy,  method  of,  and  apparatus  for, 
condensing  the  steam  of  ateam 
engines. 

237/.  Oliver  Weldon  Jeyes,  of  Leyton, 
Essex,  impd.  method  of  making  eflbr* 
vescing  drinks. 

2378.  Henry  Venables,  of  NeweatUe- 
under-Lyne,  imod.  method  of  orna- 
menting the  surfaces  of  tiles. 

2379.  Russel  Aitken,  of  Great  George- 
street  Westminsteri  impts.  in  looo« 
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motive  engioet ;  parts  of  which  im- 
proTem^ntt  are  also  appticahle  to 
railway  carriages. 
2381 .  Alfred  rincent  Newton,  of  Chan- 
cef^-lane,  impd.  construction  of  pro- 
jectile,— a  communication. 

I%e  above  b$ar  date  September  18M. 

2983.  Juhal  Charlton  Broadbent,  of 
Rochdale,  impts.  in  safety  apparatus 
for  CAires  and  hoists. 

2384.  Robert  Fox,  of  Limehouse,  impd. 
method  of,  and  apparatus  for,  secur- 
ing or  fastening  metid  plates  to 
beams,  rafters,  and  other  places,  for 
roofing  and  other  purposes. 

2385.  John  Fletcher,  of  Betts-street, 
St.  Georf^*s-in-the-East,  impts.  in 
the  machinety  or  apparatus,  and  in 
the  processes,  for  the  treatment  and 
manufacture  of  sugar. 

2386.  George  Smith  and  Charles  Ritchie, 
'  of  Upper  Thames*street,  impts.  in 

brooms  or  brushes  for  sweeping  and 
dusting. 

2387.  Edwin  Clark,  of  Great  George- 
street,  Westminster,  impts.  in  float- 
ing diy  docks. 

2388.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  engraving  on 
meta1,-HR  communication. 

2389.  Henry  Lloyd,  of  Liverpool, 
impts.  in  sun-shades  or  canopies  for 
perambulators  and  other  wheel  car- 
riwea. 

2390:  Isaac  Shimwell  Mc'Dougall,  of 
Manchester,  impts.  in  the  manu- 
facture of  insoluble  oils  and  greases. 

2391.  Edward  Alfred  Cowper  and 
Charles  WiHtam  Siemens,  of  Great 
Ge9rge-street,  impts.  in  apparatua 
for  separating  dust  from  the  gaises 
evolved  from  blast  furnaces  for 
smelting  iron. 

*2^^.  James  Gillespie,  of  Gamkirk, 
Lanark,  N.B.,  impts.  in  the  manu- 
facture of  bricks,  olocks,  flue  covers, 
and  tilies,  and  in  the  machinery  and 
apparatus  employed  therefor. 

The  above  bear  date  September  \Stk. 

2^3,  Leon  Vlllette,  of  Liverpool, 
lidipts.  in  machinery  for  cutting  and 
shijmng  eork,  with  qiparatus  for 
regiKering  the  manufacture. 

239&'H^tor  Auguste  Dufren^,  of 
Paps,  impts.  in  screw  wr^nphes,— a 
jcommipication, 


2397.  Daniel  Joseph    Fleetwood,   of 

Birminxham,  impts.  in  the  manufac- 
ture of  spoons,  forks,  and  other 
similar  articles,  and  in  apparatus  or 
machinery  to  be  employed  therein. 

2398.  WiUiam  Porter,  of  Manor*  park 
Lee,  Kent,  impts.  in  machinery  used 
in  the  manufacture  of  bricks  and  tiles 

2399.  John  Tye,  of  Lincoln,  impts.  in 
mills  for  crushing  and  gnuding 
wheat  and  other  grain. 

2400.  Ernest  Petito,  of  Grange-ter- 
race, Brompton,  impts.  in  the  means 
of  communicating  between  the  occu- 
pants of  vehicles  and  the  drivers  or 
other  attendants  thereof. 

2401.  Daniel  Spink,  of  Weston-super- 
Mare,  impts.  in  founding  or  casting 
metals,  and  in  moulds  used  for  the 
same. 

ne  above  bear  date  September  Mk. 

2402.  Newman  Burfbot  Thoyts,  of 
Reading,  impd.  billiard  marker. 

2403.  John  Bostock  Uulme,  of  Man- 
chester, impts.  in  machinery  for  ex- 
cavating earth. 

2405.  William  Watkin,  of  St  GeorgeV 
road,  South wark,  impts.  in,  ana  ap- 
plicable to,  furnaces  for  the  ooa* 
sumption  of  smoke. 

2406.  John  Goulding.  of  Worcester, 
Massachusetts,  U.S.A.,  impts..  m 
bobbin  holders. 

2407.  Edwin  William  Collier,  of  the ' 
Bishopssate  Railway  Station,  impd. 
mode  o^  and  apparatus  for,  securing 
the  labels  of  trucks  and  invoices  of 
goods  conveyed  on  railways. 

2408.  Alfred    Vincent   Newton,    of 
Cbancery-lane,  impts.  in  railways, 
and  in  the  wheels  for  railwaySk—  ' 
a  communication. 

2409.  William  Clark,  of  Chanoay-lane, 
impts.  in  the  manufacture  of  materials 
for  decolorine  suear  and  other  sac- 
charine and  uquia  matters, — a  com- 
nanicatfoH. 

2410.  Henry  BMia^  of  Uioealcr. 
imnts.  in  the  manuracture  of  t>oolB 
ana  shoes. 

2411.  Benjamin  Chaffer,  of  Burnley* 
and  James  Thompson  and  Charks 
Thompson,  of  Padtham,  impts.  in 
machinery  for  grinding,  dressings 
smootbio^t  or  polishiiig  flags  and 
stones  wiuout  the  use  octh^  oi#Muy 
putting  tooli. 
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3413.  Richard  Archibald  Brooman^  of 
Fleet-atreet,  impta.  in  blast  furnaces 
and  in  charging  the  same^ — a  com- 
munication. 

2414.  William  Robert  Lake,  of  South- 
ampton-buildings, impts.  in  hoisting 
machines, — a  communication. 

2415.  Alfred  Bird,  of  Birmingham^ 
impti.  in  purifying  water. 

The  above  bear  date  September  21 1/. 

2416.  William  Boggett,  of  Lindsey- 
row,  Chelsea,  impts.  in  manufactur- 
ing wire  conductors  for  electro-tele- 
graphic puqioses. 

2417.  Frederick  Thomas  Brandreth 
and  John  Henry  Biandreth,  of  Pres- 
ton, impts.  in  machinery  for  brushing 
hair. 

2420.  Henry  Rankin,  of  King  William- 
street,  impd.  machinery  for  the  manu- 
facture ot  bags  and  envelopes  made 
of  paper  or  other  fibrous  materials, 
or  woven  or  textile  fabrics,  either 
separately  or  combined. 

2422.  Joseph  Sheldon,  of  New  Haven, 
U.S.A.,  impts.  in  machines  for  bind- 
ing grain, — a  communication. 

2423.  Matthew  Cartwright,  of  Tavis- 
tock-street,  Covent-garden,  impts.  in 
the  adaptation  of  elastic  material  to 
articles  requiring  a  bellows  arrange- 
ment, or  a  partially  rigid  and  |iartially 
expandible  arrangement. 

2424.  Alexandre  ScbulU,  of  Montmar- 
tre,  near  Pans,  impts.  in  the  manu- 
facture of  coloring  matter,  and  in  the 
application  thereof  to  dyeing  and 
printing. 

2426.  James  Davidson,  of  Woolwich 
impts.  in  machinery  for  making 
casKs,  barrels,  and  other  wooden 
vessels  of  capacity. 

2427.  Peter  Spence,  of  Newton-heath, 
Manchester,  impts.  in  the  manu- 
facture of  white  lead, 

2428.  Charles  White,  of  Bracebndge, 
linoolnshire,  and  Thomas  White,  of 
Lincoln,  impts.  in  socks  for  boots 
and  shoes. 

Tie  above  bear  date  September  22ud. 

2430.  Hon.  Jane  Elizabeth  tuchet,  of 
Dover,  impts.  in  securing  or  fasten- 
ing envelopes. 

2431.  Edward  Thomas  Hughes,  of 
Chanceiy-lane,  impts.  in  sewing  ma- 
ehi&e8y-*a  communication. 


2432.  William  Turner  and  Samuel 
Shore,  of  Tunnicliffe  Mill,  near 
Rochdale,  and  William  HalUwell,  of 
Rochdale,  impts.  in  carda  used  in 
carding  engines,  and  other  similar 
machinery. 

2433.  George  Davies,  of  Serle-street, 
Lincoln's-inn,  impts.  in  the  mianu- 
facture  of  horseshoea»  and  in  the 
machinery  used  in  such  manufacturei 
— a  communication. 

2^.  William  John  Mac(quom  Ran* 
kine,  of  Glasgow,  impts.'  in  feather- 
ing paddles  and  oars. 
2435.  John   Henry  Johnson,  of  Lin* 
coln's-inn-fields,  impts.  in  generating 
illuminating  gas,  and  in  the  machinery 
or  apparatus  employed  therein, — a 
communication. 
2438.   William  Edward   Newton,    of 
Chancery-lane,  impts.    in    breech- 
loading  fire-arms  and  in  cartridges 
to  be  used  therewith, — a  communi- 
cation. 

2439.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  apparatus  for  gene- 
rating illuminating  gas, — a  commu- 
nication. 

2440.  Gustave  Emile  Rolland  and 
Emile  L^un  Rolland,  of  Paris,  impel, 
liquid  composition  for  cleansing, 
scouring,  and  bleaching  textile,  ani- 
mal, miueral,  and  vegetable  sub- 
stances. 

2441.  Joseph  Parkins,  of  St.  John's- 
wood,  impd.  apparatus  for  bordering 
paper  ana  envelopes. 

2442.  John  Hawkins  Simpson,  of  Kil- 
muna,  Lreland,  impd.  apparatus  .or 
mechanism  for  locking  and  unlocking 
railway  carriage  doors  aud  for  mak- 
ing signals  with  reference  thereto. 

2443.  Max  Schaflfner,  of  Aussig,  Bo- 
hemia, impts.  in  treating  soda  waste 
to  obtain  sulphur  therefrom. 

2444.  John  Player,  of  Norton^  Stockton- 
on-Tees,  impts.  in  the  manufacture 
of  balls,  blooms,  or  slabs,  of  mal- 
leable iron  or  steel. 

2445.  Jacob  Dreisomer,  of  New  York, 
U.S.A.,  impts.  in  hydraulic  pressure 
engines. 

The  above  bear  date  September  23rrf. 

2446.  Richard  Williams  Barnes,  of 
Manchester«  impd.  apparatus  for. 
and  method  of,  ascertaining  the  state 
of  sewersi  tunnels,  drifts,  or  other 
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subterranean  works,  without  descemU 
ing  thereintc,  by  means  of  the  na- 
tural, artificial,  or  magnesium  light, 
part  of  which  apparatus  is  applicable 
to  lerelling  pnrposes. 
2447.  William  Routledge  and  Frede- 
rick Francis  Omiqanney,  of  Sal- 
ford,  impts.  in  presses  worked  by 
steam  and  hydraulic  power. 

2449.  John  Wiggins  Cobum,  of  New 
Haven,  U.S.A.,  impt.  in  the  manu- 
facture of  water-proof  soles  for  boots 
and  shoes. 

2450.  George  Frederic  Smeeton,  of 
Halifax,  impd.  arran^ment  and  com- 
bination of  the  workmg  parts  of  ma- 
chinery or  apparatus  employed  for 
washing,  wringing,  and  mangling 
clothes  and  fabrics. 

2451.  Edward  Brooke,  jnn.,  of  Hud- 
dersfield,  impd.  arrangement  of  ap- 
paratus and  materials  to  be  employed 
tot  effecting  the  deodorizing  of  the 
noxious  gases  arising  from  sewers  and 
drains,  and  for  the  more  effectual 
Tcntilation  and  inspection  of  such 
sewers  and  drains. 

2452.  Alexander  Prince,  of  Trafalgar- 
square,  impts.  in  breech-loading  §re- 
arms,—* a  communication. 

2454.  AlfVed  Vincent  Newton,  of  Chan- 
cery-lane, impts.  in  the  construction 
of  presses  for  hay,  cotton,  hemp, 
and  other  substances, — a  communi- 
cation. 

The  above  bear  date  September  25th. 

2455.  Richard  Taylor  Nelson  Binrey, 
of  Newcastle-on-Tjrne,  impts.  in 
tools  for  securing  tubes  in  tube 
plates,  and  for  other  purposes  where 
concentrated  power  or  adjustment  is 
necessary. 

2457.  Clande  Parigot  and  Antoine 
Grivel,  jun.,  of  Pavies-street,  Berke- 
lev-squitte,  impts.  in  the  construction 
or  safes,  strongs-rooms,  and  other 
similar  depositories,  and  in  the  locks 
tiiereof. 

2459.  John  Ilargreaves,  of  Famworth, 
near  Bolton,  certain  sanitary  impts. 
in  coffins. 

246  \  William  Ambler,  of  Kngliley, 
impts.  ill  tbe  manufticture  of  knicker* 
bockers  and  such  like  coverings  fpr 
the  legs. 

2461.  Thumas  Frederick  Cashin,  of 
Sheffield,  and  Joseph  Felix  Allender« 


of  Park-gate,  near  SheiReld,  impts, 
in  the  manufacture  of  iron  and  steel, 
and  of  furnaces  and  machinery  for 
purifying,  puddling,  or  heating  the 
same. 

2462.  William  Henry  Brown,  of  Shef- 
field, impts.  in  bearing  and  draw* 
springs,  and  springs  to  resist  con- 
cussion. 

2463.  Charles  Middleton  Kemot,  of 
West  Cowes,  and  Nalhaiiid  Syidons, 
of  Princes-street,  Lambeih«  impts.  in 
the  construction  of  railway  plant^  Ui 
ensure  the  safety  of  passengers'  lives 
in  the  event  of  accident  or  collision. 

2466.  Waiiam  Edward  Newton,  of 
Chancery-lane,  impts.  in  fire-arms 
and  ordnance, — a  communication. 

2467.  John  Hilliar,  of  Great  Cambridge* 
street,  impts.  in  apparatus  fer  venti- 
lating and  for  preventing  down 
draughts  in  flues. 

2468.  George  Tomlinson  Bousfield,  of 
Loughborough-park,  Brixton,  impts. 
in  portfolios  and  paper  files, — ^a  com- 
munication. 

2469..  George  Tomlinson  Bousfield,  of 
Loughborough-park,  Brixton,  impts. 
in  machinery  for  tempering  and  pre* 
paring  peat  for  fuel, —  a  communi- 
cation. 

The  above  bear  date  September  2Sth. 

2471.  John  Taylor,  of  Cbancery-Une, 
impts.  in  the  construction  of  washing 
machines  and  chums. 

2472.  George  Eveleigh,  of  Southamp- 
ton, imp&.  in  the  manufacture  of 
paper  by  tbe  introduction  therein  of 
a  new  vegetable  fibrous  substance. 

2473.  Louis  Henry  Gillett,  of  Paris, 
impts.  in  the  construction,  of  vessels 
for  preserving  food  and  liquids. 

2474.  Alfred  Moore,  of  Moore,  near 
Warrington,  im][its.  in  signalling  on 
nulways. 

2475.  James  Broun,  of  Greenock,  N.B., 
impts.  in  cartridges. 

2477.  William  Morgans,  of  Brendon 
Hillsi  SomerKtshire,  impts.  in  coke 
and  charcoal  ovens,  and  m  the  manu- 
faetnre  of  ooke,  parts  of  wHich  are 
applicable  to  l^ead,  biscuit,  and 
pastry  ovens. 

24/8.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts,  in  washing  and 
wringing  machines, — a  commuBica- 
tion. 
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2479.  John  Roi1gevArnDldi;ofHaiiter« 
itreet,  Middleiei,  impU.  in  tteam 
engines. 

2480.  John  Boffey,  of  Sheerness^  and 
Cbarles  Willmm  Smith,  of  Bucking- 
hiim-ttreet.  Strand,  impts.  in  eompo- 
•itiona  n»td  for  coating  metallic 
mrfaees* 

2481.  James  Jennings  MeComb,  of 
LiTcrpool,  impd.  constrnction  of 
paddle  wheel,— a  eommnniciition. 

Tke  above  hear  date  September  27 tk. 

2483.  Rees  Reeee,  of  Llandilo,  Car- 
m^lthenshire,  impts.  in  obtaining 
and  applying  sulphnrous  acid,  and 
in  appanins  used  therein. 

2485*  Benjamin  Wren,  of  Stockton-on* 
Tees,  hn|)ts.  in  grinding  wheat  and 
other  grain,  ana  in  apparatus  for 
diring  and  improving  the  condition 
of  damp  wheat  or  other  grain. 

2487.  Jean  Maobknc,  of  Paris>  impts. 
in  lamps  for  burning  schist,  petro- 
leum, and  other  similar  oils^  and  in 
the  means  to  be  employed  in  lighting 
the  same. 

22489.  Arthur  Rigg,  iun.,  of  Chester, 
impts.  in  centrifugnl  pumps  and  fans. 

2491.  Edward  Thomas  Hughes,  of 
Chancenr-lanCy  impd.  self-centering 
and  tightening  chucks  for  drilling 
machines,  Uthes,  and  other  machines 
hi  which  chucks  are  used,— a  com- 
ottnicaitiott. 

3495.  Samuel  Dunn,  of  Old  Broad- 
street,  impta»  in  eoflios,*— a  commu- 
nication. 

2497.  Carlo  Oiuliano,  of  Frith-street, 
Sobo-square,  impts.  in  the  manu- 
facture of  chains,  bracelets,  neck- 
laces, and  other  analogous  articles. 

2499.  Edwanl  CotUm,  of  Winsley- 
street,  Oxford-street,  impts.  in  fittings 
for  stables,  cowsheds,  and  piggeries, 
and  in  efflurium  traps  for  stables  and 
other  places. 

Tie  above  bear  date  September  28/A. 

250L  William  Schofield,  of  Heywood) 
Lancashire,  and  John  Smith,  of 
Basenden,  Lancashire,  imnts.  in 
tti^hiery  and  apparatua  for  bleach- 
ing, soaping,  clearing,  and  washing 
mtova  and  other  materials,  yams, 
and  fabrics. 

2503.  Charles  ForsterCotterill,of  Can- 
nock, Staffordshire,  impts.  in  con- 


nections for,  and  in  stopping,  pipes 
used  for  conveying  water  and  sns, 
and  for  other  like  i»urposes,  and  in 
prercniing  leakages  in  the  said  pipes, 
and  in  ap|jaratus  empl^'cd  therein* 
2505.  Joseph  Duke,  of  Puriton,  near 
Bridgewater,  impta.  in  the  mAnu- 
fscture  of  cement. 
2507.  John  Addenbrooke,  George  Ad- 
denbrooke,  and  PfaUip  Anthony  Mill- 
ward,  of  Darkston,  impts.  in  coUecttng 
or  drawing  off  the  gases  from  blast 
furnaces. 

Tie  above  bear  date  S^tamber  29ith. 

2513.  Arthur  Hill,  of  Charfield,  Glou- 
cestershire, impts.  in  candlesticks. 

2515.  John  Henry  Johnson,  of  Lin- 
coln's -inn-fields,  impts.  in  apparatus 
for  lighting  and  heating,  suitable^  for 
sick  rooms  and  nurseries,  and  8)i- 
plicable  also  as  holders  for  matches, 
watches,  and  other  necessary  articles, 
— a  communication. 

2517.  William  Edward  Newton,  of 
Chancery  -lane,  imnd.  machinery  for 
feeding  fibrous  suostances  to  pre- 
paring, carding,  and  other  machinery 
for  working  wool  and  other  fila- 
mentous suostances, —  a  communi- 
cation. 

2519.  William  Longbottom,  of  Barns- 
ley,  Yorkshire,  impts.  in  weft  winding 
machines,  both  for  winding  on  bob- 
bins and  cops ;  also  for  a  shuttle  to 
hold  the  cop  when  wearing. 

Tie  above  bear  date  S^tember  30tk. 

2523.  Charies  Denton  Abel,  of  South- 
ampton-buildings, impts.  in  the  mode 
of  treating  the  roots  of  the  lucerne 
plant  for  the  purpose  of  inanufae- 
turing  paper,  pasteboard,  fabrics  and 
ropes  tnerefrom, — a  communication. 

2525.  Frederic  Jenner,  of  St.  Jnmes'- 
street,  impt.  in  clasps  or  fastenings. 

2527.  Silas  Covell  Salisbury,  of  New 
York,  impts.  in  producing  and  com- 
bining gases,  to  be  used  for  heating 
purposes,  and  in  the  construction  or 
retorts  for  producing  and  combining 
such  gasea. 

The  above  bear  date  October  '2ndt 

2531.  Charles  Fomeroy  Button,  of* 
Cheapside,  reroWing  cover  for  dishes, 
bowls,  and  other  Tcssels  requiring  a 
moveable  coYer,*— a  communication. 
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2633.  Charles  Walker  and  William 
Prettoo,  of  Batley  Carr,  Torkshire« 
imp  to.  in  maehinenr  for  carding  wool 
or  other  fibrous  tnostanoei. 

3636.  Riehard  Archibald  Brooman,  of 
Fleet-«treet»  impta.  in  apparatoa 
for  deeonpoiing  and  tupertieating 
liquids^  Tapoun^  and  gasea^ — a  eom* 
unnieatioB. 

3639.  Joaeph  H^on»  of  Gorentiy, 
impta.  in  beach  atopa  or  abatments 
naed  for  planing  wood  and  other 
operations. 

The  «6ooe  beat  dki€  October  9rd, 

3643.  James  Wadsworth,  of  Heaton 
Norris,  and  Thomas  Hall  and  Samuel 
Bonser,  of  Stockport>  iropts.  in  the 
taking* up  motions  of  looms  for 
weaving. 

2646.  Levi  Hewitt,  of  Hicham  Ferrers, 
North  Hants,  impts.  m  lamps  for 
burning  parafBn,  and  in  feeding  ap« 
paratus  for  supplying  the  same. 

2647.  William  BUkey  Stocks,  of  Liver- 
sedge,  James  Whitwam,  of  H  udders- 
field,  and  William  Blakey,  of  Batley 
Carr  Top,  near  Dewsbuiy,  impts.  in 
means  or  apparatus  for  cuttmg  or 
ahearmg  the  nap,  or  pile  of  nap,  or 
pile  fUirics. 

Tke  above  bear  date  October  4th. 

2661.  Michael  Heniy,  of  Fleet-straet, 
impts.  in  sewing  machinesi— a  com- 
munication. 

3663.  John  Hillar,  of  Bethnal-green, 
and  Bethel  Burton,  of .  Hackneyf 
impts.  in  breech-loading  fire-arms. 

2666.  William  Robert  Barker,  of  New 
Bond-street,  impts.  in  apparatus  for 
administering  injections  and  douches 
to  the  human  body. 

3667.  Edward  Manland  and  Peter 
William^  of  Manchester,  impts.  in 
and  applicable  to  machines  for  open- 
ing and  cleaning  cotton  and  other 
fibrous  materials. 

3669.  William  Henry  Phillips,  of  Nun- 
head,  impts.  in  apparatus  and  means 
for  extinguishing  fires,  part  of  such 
improvements  being  applicable  for 
other  purposes. 

3661.  Aivbftald  Biehsd  Shaw,  of  St. 


Leonards,  impts.  in  brakes  for  ear- 
riages  and  other  vehicles. 
Tke  above  bear  date  October  Bik. 

2667*  Richard  Archibald  Broonum,  of 
Fleet-street,  impts.  in  rotary  engines 
and  pumps^'^a  communication. 

2669.  George  Wi^twick  .Readcl»  of 
Newentk-upenTryne,  imfits.  in  the 
^  construction  of  gun  carnages, 

2671.  Victor  Jean  Baptiste  Genniz, 
of  Pliilippeville,  Algiers,  imuts.  in 
the  manmlieture  of  firieks'ana  other 
analogous  materials. 

2673.  Robert  Macintyre  Cameron  and 
Duncan  Cameron,  of  Edinburgh, 
impts.  in  pens  used  for  writing. 

2677.  Thomas  Maehin,  of  Andover- 
road,  Holk>wav,  impts.  in  machinery 
or  apparatus  for  the  manttftictmc  of 
wooden  spills. 
7^  above  bear  date  October  6ik. 

2681.  Heniy  Griffith  Craig,  of  Passage 
West,  Cork,  impts.  in  the  construc- 
tion of  railway  carriages,  wiim>ns, 
and  trucks,  and  other  road  vehicles. 

2687.  John  Howanl,  of  Fenchurch- 
street,  impts.  in  the  constructton  of 
compounu  cylinder  engines, — a  com- 
munication. 

2693.  Julius  Homan,  of  The  Grove, 
Camberwell,  impts.  in  the  construc- 
tion of  wrought-iron  girders. 

The  above  bear  date  October  1th. 

2697*  Robert  Walmsley,  of  Liverpool, 
impts.  in  apparatus  for  mangling  and 
calendering. 

2699.  Thomas  Miles,  of  Qneen-street, 
Finsbory,  impts.  in  the  mannteture 
of  scent  and  smelling  bottles. 

2601.  William  Claric,  of  Cbaoeeiy-lane. 
impts.  in  apparatus  for  propdling 
vessels,— a  communication. 
Tke  above  bear  date  October  9th. 

2607.  George  Glover  Rich,  of  Staal^- 
road.  Hackney,  impts.  in  the  action 
of  uprisht  pianofortes. 
109.  John  Garrison  Woodward*  of 
St.  John,  New  Brunswick,  impd. 
ventilating  apparatoa  for  use  in  ateam 


and  other  ploBea  re- 
ottinM  to  be  ventilated. 
the  above  bear  date  Odober  lOth. 
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Ittixr  IpEiinis  ^laltb. 


1865. 


56S.  DaTJd  CbAlmdn. 

616.  Thomas  Torton. 

722.  N.  N.  Solly. 

785.  C.  Fanner  and  T.  Tamer, 

787.  William  Arthur. 

788.  R.  A.  Brooman* 

789.  William  Clark. 

791.  J.  Smith  and  S.  A.  Cheaie. 
793.  B.  J.  Wehber. 

799.  W.  J.  Goleman. 

800.  A.  P.  Tronchon. 

804.  AlfM  Paraf. 

805.  James  Wright. 

808.  0.  £.  Dooisthorpe. 

809.  W.  M.  Baker. 

815.  Duncan  Mackenzie. 

816.  L.  A.  LeiuB. 

818.  A.  B.  Von  Rathen. 
821.  J.  Lees  and  M.  MeUor. 
823.  T.  Roberts  and  L.  Luc. 

826.  J.  C.  Morgan. 

827.  M.  P.  W.  Boalton. 

828.  W.  Simons  and  A.  Brown. 
833.  Robert  LuUinski. 

835.  Joseph  Green. 
888.  Daniel  Arnold. 
841.  G.  F.  Marchisio. 
843  Edwin  Wolrerson. 
844.HC.  Hurry. 

850.  John  Dodd. 

851.  William  RicharJsoq* 
853.  William  Betts. 
860.  Joshua  Rooke. 

863.  J.Bmckshaw  &  W.  S.  UnderhilL 

86  i.  Ferdiand  Le  Roy. 

866.  J.  C.  Thompson^  J.  J.  M,  Green. 

869.  John  Morris,  jnn. 

870.  J.  Millar  and  J.  Laiuff. 

871.  J.  C.  G.  Halkett. 

874.  A.  D.  Gascon. 

875.  Frederick  Thomas. 

876.  F.  A.  MocquAid. 

877.  R.  Younff  and  C.  F.  O.  GlaAsfor^ 

878.  F.  W.  Webb.  ^^ 

880.  Elliott  Savage. 

881.  J.  L.  Pohrermachcr. 

882.  Jdseoh  Wright. 
888.  W.  S.  WilsSn. 

884.  WlUUm  Irlaou 

885.  WiUiam  Brookes. 

886.  R.  C.  Robinson.^ 

887.  £.  Lek^hand  F.  A.  Leigh* 

888.  F.  A.  Leigh.  ^ 

889.  Richard  Uolioyd, 
891.  John  Player. 
894.  T.  W.  Noidenfelt. 
896.  W.  M.  Neilson. 

898.  William  fi^Tory. 

899.  WlUiam  Brookes. 

900.  A.  A.  Crol], 


904. 
906. 
907. 
908. 
910. 
922. 
923. 
924. 
926. 
928. 
940. 
945. 
948. 
949. 
950. 
951. 
954. 
956. 
962. 
963. 
966. 

967. 
969. 
970. 
971. 
972. 
976. 
985. 
986. 
987. 
989. 
990. 
991. 
994. 
996. 
000. 
002. 
005. 
007. 
009. 
Oil. 
012. 
013. 
018. 
020. 
023. 
025. 
026. 
029. 
030. 
032. 
038. 
039. 
040. 

044. 
042. 
043. 
044. 
045. 


Thomas  Cook. 

J.,  D.,  B.,  and  0.  Swarbriok. 

Lang  Bridge. 

J.  Poole  and  F.  Brown. 

H.  A.  Bonneyille. 

Henry  Lewis. 

R.  A.  Brooman. 

George  Burt. 

James  Kennan. 

A.  W.  Pearce. 

Frederick  Brown. 

J.  R.  Wigham. 

Alfred  and  Henry  IlHngworth. 

William  Brookes. 

Chaiies  Martin. 

Robert  Baynes. 

W.  Moody  and  W.  J.  Hubaiid. 

WilUam  Bulstrede. 

J.  G.  N.  Alteyne. 

Henry  Simon. 

W.  TeaU,  L.  Lepaige»  and  K.  T. 


J.  I.  Darribet. 
C.  W.  Lancaster. 
Edward  Ritherdon. 
F.  R.  Ensor. 
Charles  Esplin. 

E.  H.  Newby. 
Richard  Garrett,  jna. 
Pierre  Hagon. 
Andrew  Mnir. 
Edward  Welch. 
James  Thompson, 
a  Smith  and  J.  W.  JaokMn. 
James  Brown. 
Henry  Edmonds. 
Thomas  Skidmore. 
W.  B.  Gedge. 
William  Weatherley. 
George  Dayfes. 
Victor  Albert  Proat. 
A.  G.  Hunter. 
Siegmund  Moore. 
Thomas  Turton. 
R.  A.  Brooman. 
William  Brooks. 
Charles  Vaughan. 
William  ClaA. 
David  Payne. 
J.  H.  Johnson. 
J.  H.  Johnson. 
Archibald  Turner. 
John  Haworth. 
Henry  Beilson. 
C.  Boschen,  J.  Bindner,  and  W. 

Gaffon. 

F.  P»  Warren. 

?•  SySS*.»«^  G.  Jwnudne. 
John  Walker, 

G.  A.  Montmiat. 
J.  M.  Hart. 
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1046. 
1047. 
1049. 
1055. 
1061. 
1062. 
1063. 
1065. 
1066. 
1068. 
1070. 
1071. 
1072. 
1074. 
1075. 
1076. 
1077. 
1079. 
lOSl. 
1083. 
1084. 
1085. 


1086. 
1087. 
1088. 
1093. 
1096. 
1099. 
1100. 
1102. 
1103. 
1105. 
1106. 
1108. 
1109. 
1110. 

nil. 

1118. 
1115. 
1120. 
1122. 
1123. 
1124. 
1125. 
1127. 
1129. 
1180. 
1137. 
1141. 
1148. 
1144. 
1147. 
1150. 
1151. 
1153. 
1154. 
1155. 


T.  J.  MayaU. 

F.  Bapty  and  £.  B.  Bajen. 

J.  S.  Bickford. 

Albert  Westhead. 

C.  Turner  and  T.  Roomf. 
R.  A.  Brooman. 
Thomas  Bennett. 

John  HcDowall. 

J.  M.  GoorUaid. 

T^OUiam  Clark. 

Mark  Smith.    ' 

Alexander  Henry. 

F.  Newbiffging  and  A.  Hindle. 

LoQis  de  St.  Ceran. 

£.  Morgan  and  G.  H.  Morgan. 

Joseph  Doagan. 

A.  W.  Hale. 

F.  C.  Bakfiwell. 

J.  J.  Jenkins. 

\^liam  Bedder. 

T.  Whitehead  and  N.  Nasser. 

J.  Gardner,  K.  Lee,  G.  H.  Wain, 

S.  Uargrore,  G.  Hargrore,  and 

S.  Hargrove,  jnn. 
J.  E.  H.  Andreir. 
R.  A.  Brooman. 

R.  A.  Jones  and  Joseph  Hedges. 
Maurice  Yogi. 
H.  K.  Taylor. 
Memerditch  Hovssepaia. 
T.  Hampton  and  J.  Abbott. 
F.  A.  Abel. 
William  Hale. 
William  Beaven. 
T^lliam  Robinson, 
J.  Y.  Betts. 
Francis  Wise. 
T.  Greares  and  J.  S.  Wright. 

D.  S.  Bnobanan. 
Edward  Wilson. 
A.  C.  Herrmann. 
H.  E.  Newton. 
Richard  Ouiham* 
Collinson  Hall 
0.  C.  Evans. 
Edward  Lord. 

J.  H.  Wilson. 

C.  J.  Keenan  and  J  A.  Keenaa. 

A.  Grainger  and  a  M.  Girdler. 

H.  A.  Bonneville, 

W.  E.  Gedge. 

J.  J.  Parkes. 

WmiamOark. 

W.  E.  Newton. 

Thomas  Walker. 

George  Davis. 

J.  N.  Brown  and  T.  D.  Clare. 

J.  N.  Brown  and  T.  D.  Ciaro. 

Jchn  YTHkinson,  jon. 


157.  WiUiam  Elder. 

158.  J.  T.  BncknilL 
X60.  William  Oxley. 
161.  'V^lliam  Clark. 
175.  J.  W.  Lowther. 
177.  James  Carr. 
187.  T.  C.  March. 
189.  A.  C.  Henderson. 
204.  Francis  Gregory. 
209.  George  Johnson. 
223.  J.  H.  Johnson. 
225.  T.  H.  Campbell. 
228.  W.  E.  Newton. 
264.  W.  E.  Newton. 
272.  J.  H.  Johnson. 
286.  J.  H.  Johnson. 
301.  W.  J.  Rioe. 

360.  J.  Worrall  and  T.  Hughes. 

372.  J.  Molden.  J.  Newsome,  and  J. 
Akeroyd. 

875.  R.  T.  Birt. 

878.  William  Eassie. 

887.  A.  V.  Newton. 

445.  William  dark. 

474.  C.  H.  Murray. 

513.  W.  E;  Newton. 

541.  W.E.  Newton. 

554.  A.  C.  HenderMtt. 
1561.  W.  B.  Newton. 

626.  H.  A.  Bonneville. 

641.  George  Haseltine. 

650.  George  Clark. 

679.  James  Gale. 

735.  W.  E,  Newton. 

748.  W.  R.  Lake. 

752.  John  Oslvert. 

756.  J.  F.  Jone$. 

762.  8t«>hen  Wrijht. 

776.  J.  Jobson  and  J.  F.>  IMekton. 

782.  George  CKtor. 

785.  C.  F.  Claus. 

787.  J.  F.  Jones. 

884.  Nathaniel  Jenkins. 

838.  T.  C.  McKeen. 

843.  J.  Saunders  and  J.  Ffper. 

846.  H.  A.  BpM^evillc. 

868.  J.  P.  Wtnt 

.881.  H.  E.  Gilles. 

897.  M.  L.  Parry. 

909.  W.  8.  Yates  and  A.  FraooHui. 

928.  M.  B.  Sehumaiin. 

941.  A.  V.  Newton. 

944.  YHlliam  Barton. 

958.  W.  E.  Newton. 
».  R.  B.  Mitchell. 
2049.  A.  V.  Newton. 
2208.  H.  A.  BonneviQe. 

2204.  H.  A.;Bonnevill6. 

2205.  H.  A.^BonneviUe. 


%*  Farihefiin  tiOei  of  iheie  I^Mtenti,  ike  reader  ie  r^erred  to  Oe  eorreefoaitng 
nmnhere  m  the  JM  of  OraMeof  BroviehmU  JSjfee^katiou. 
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THE  GAS  EXPLOSION  AT  NINE  ELMS:  ITS  CAUSE  AND 
THE  IVIEANS  OF  PEEVENTING  SUCH  EXPLOSIONS. 

Amongst  tlie  worn-out  relics  bequeathed  to  us  by  our  Saxon  ancestors, 
what  is  called  a  coroner's  inquest  may  very  properly  be  placed  with 
the  bows  and  arrows,  the  shields,  the  bill-hooks,  and  other  curiosities 
now  rendered  altogether  useless  by  the  progress  of  ciyilization.  And 
if  any  evidence  is  required  in  support  of  this  opinion,  it  may  be  found 
in  the  particulars  of  the  "  crowner's  qi^egt''  lately  concluded  upon  the 
sufferers  of  the  explosion  at  the  works  of  the  London  Gas  Company, 
near  Vauxhall-bridge,  To  conceive  of  a  j  ury  of  twelve  ordinary  men  being 
suddenly  inspired  with  the  technical  and  scientific  knowledge  required 
for  the  investigation  of  such  a  problem  as  the  Nine  Elms'  catastrophe,  is 
about  as  rational  as  to  suppose  the  same  men  capable  of  elucidating  the 
mysteries  of  an  arrow-headed  inscription  from  Nineveh,  or  determining 
the  cause  of  death  of  an  Egyptian  mummy  from  the  Great  Pyramid. 
The  mere  idea  of  the  thing  gives  rise  at  once  to  a  sensation  of  contempt, 
bordering  upon  the  ridiculous ;  and  a  moment's  thought  serves  to  con- 
vince us,  that  except  to  the  coroner  himself,  and  the  few  paid  wit- 
nesses, the  "quest"  is  a  hollow  farce — ^an  "unreal  mockery,"  that 
only  hides  the  skeleton,  and  diverts  public  attention  from  the  real  evil. 
There  is  an  old  axiom  which  says,  "  That  which  is  worth  doing  at  all,  is 
worth  doing  well,"  and  assuredly,  if  the  object  of  those  who  influenced 
the  decision  of  the  Nine  Elms'  jurymen  was  to  mislead  the  public 
mind  into  a  belief  that  such  a  catastrophe  could  not  occur  again,  we 
must  give  them  credit  for  having  done  their  work  "  well."  The  argu- 
mentative anodyne  was  dexterously  administered,  as  we  may  see,  by 
the  manner  of  its  subdivision :  first,  all  the  mischief  had  been  caused 
by  the  men  who  were  dead,  and  who  could  not  therefore  deny  the  accu- 
sation of  having  tilted  the  governor  and  put  tlieir  feet  on  it ;  secondly, 
these  men  were  quite  ignorant  of  gas  matters,  and  had  been  only 
casually  employed  at  this  kind  of  work ;  thirdly,  such  an  explosion  had 
not,  and  could  not,  and  would  not  have  occurred  in  the  hands  of  the 
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regular  workmen  of  the  establisliinent — or,  in  other  words,  the  thing 
was  a  barely  possible  casualty  resulting  from  the  most  crass  ignorance. 
In  support  of  this  tranquillizing  mixture,  it  was  deemed  necessary  to 
show  that  neither  gas-holder  No.  1  nor  gas-holder  No.  2  had  exploded ; 
but  it  would  have  been  much  better  if  this  part  of  the  evidence  had  been 
omitted,  for  although  dead  men  cannot  speak,  yet  sheet-iron  can  tell  a 
tale.  To  render  our  comments  npon  this  matter  not  only  intelligible;, 
but  nnexceptionably  equitable,  we  will  quote  the  words  of  the  evidence 
as  set  down  in  the  Weekly  Timet  newspaper  of  the  12th  of  November, 
from  which  we  learn  that  "Dr.  H.  Letheby,  of  17,  Sussex-place, 
Begent*s*park,  Medical  Officer  of  Health  for  the  City  of  London,  and 
Professor  of  Chemistry  at  the  London  Hospital,  had  paid  two  visits  to 
the  scene  of  the  recent  accident,  for  the  purpose  of  examining  the 
effects  of  the  explosion,  and  the  cause  thereof.  His  attention  was  first 
directed  to  the  state  of  gas-holder  No.  1,  where  the  greatest  mischief 
was  done.*'  Amongst  other  damages  to  this  gas-holder,  he  noticed 
that,  ''on  this  (the  north)  side,  the  crown  of  the  gas-holder  was 
perfectly  sound,  and  did  not  indicate  the  action  of  any  internal  explo- 
sive force  npon  it,  but  at  the  opposite  or  southern  side  next  the 
meter-house,  the  iron  plates  which  formed  the  crown  of  the  holder  were 
torn  through,  and  folded  over,  as  if  from  the  action  of  a  very  local 
internal  force,  and  there  rested  npon  them  a  large  mass  of  lead,  the 
dSbrU  of  the  meter-house,  which  must  have  fallen  there  after  the  plates 
had  been  rent  and  turned  over."  Bafore  proceeding  any  farther  with 
our  quotation,  we  will  ask  our  readers  to  notice  the  words  ''  action  of  a 
very  local  internal  force."  A  gas-holder  is  filled  with  an  extremely 
elastic  fluid,  and  therefore  the  idea  of  the  accumulation  of  local  internal 
force  in  such  a  holder  is  either  a  complete  absurdity,  or  it  indicates 
the  separate  existence  in  the  holder  of  two  different  gaseous  compounds, 
one  of  which  is  explosive,  the  other  non-explosive ;  and  consequently 
this  "very  local  internal  force"  must  have  arisen  from  the  combustion 
of  the  explosive  part  of  the  contents  of  No.  1,  by  which  "  the  southern 
side  of  the  crown  of  the  holder  was  torn  and  folded  over  :'*  and  mark ! 
after  this  was  done,  "  the  lead,  or  dSbrig,  of  the  meter-house  fdl  upon  it." 
Probably,  if  Dr.  Letheby  were  shown  a  burst  bladder,  he  would 
discover,  at  the  place  of  rupture,  some  "  very  local  internal  force  ;'*  but 
we  ask,  What  made  this  local  internal  force  in  tho  case  of  gas-holder 
No.  1,  and  what  limited  its  action  ?  That  it  was  from  within  to  withoui 
is  clear,  by  the  folding  over  of  the  iron  plates  ;  for  had  the  force  been 
from  without  to  within,  the  plates  might  indeed  have  been  folded  in 
the  inside  of  the  holder,  but  could  nevor  have  been  torn  out  and  folded 
on  the  outdide.  Moreover,  it  does  not  appear  to  be  a  very  easy  thing 
to  tear  and  fold  up  these  iron  plate^i,  for,  according  to  Dr.  Letheby,  a 
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''large  mass  of  lead,  the  <Uhris  of  the  meter-house/'  had  fallea  upon 
these  verj  pbtest,  but  had  not  gone  through  them,  although,  being  a 
large  mass,  it  must  have  come  with  no  small  local  external  force,  if  it 
were  blown  from  the  meter-house.  And  to  make  confusion  worse  con- 
founded, in  spite  of  this  impetuous  transit,  this  maas  arrives  at  gas- 
holder No.  1,  only  after  all  the  damage  has  been  done,  although  the  dis- 
tance is  but  22  feet !  The  local  internal  force  in  holder  No.  1  must,  then, 
hare  been  pretty  active,  it  would  seem,  in  its  operations ;  and  it  is  not 
a  little  fortunate,  perhaps,  that  these  operations  were  so  localised.  A 
story  is  told  of  a  militia  recruit  who  had  a  great  fear  of  fire-arms,  and, 
beiug  out  at  exercise,  charged  his  musket  nine  times,  but  every  time 
cunningly  evaded  discharging  it,  until  at  last  he  was  detected  by  the 
commanding  officer,  who  ordered  him  out  to  the  front  of  the  party, 
there  to  fire  off  his  musket.  Thus  compelled,  he  drew  the  fatal  trigger, 
aud  was  immediately  knocked  down  by  the  recoil.  One  of  his  com- 
rades then  ran  to  help  him,  and  to  pick  up  the  musket — "  Let  her 
alone !  let  her  alone !"  cried  the  prostrate  hero ;  '*  there's  other  eight  in 
her  as  bad  m  that."  Perhaps  gas-holder  No.  1,  like  the  recruit's 
musket,  has  several  other  specimens  of  "local  internal  force"  yet  left 
in  her,  in  addition  to  the  one  discovered  by  Dr.  Letheby ;  but,  for  the 
investigation  of  this  important  point,  we  must  resume  our  quotations. 
Influenced,  no  doubt,  by  a  kind  of  hazy  notion  that  this  "  local  internal 
force"  in  No.  1  might,  after  all,  be  first  cousin  to  an  explosion,  the 
Coroner  put  a  question  which  elicited  from  Dr.  Letheby  the  following 
taiBwer—'*  Had  there  been  an  explosion  in  either  of  the  gas-holders,  noD 
a  vestige  of  the  place  would  have  been  left." 

Now  we  will  not  dwell  upon  the  manifest  tendency  of  this  reply 
to  lead  the  jury  to  a  Matisfactoty  verdict,  but  we  are  content  to  ask  our 
readers  to  pay  particular  attention  to  the  following  scientific  facts:  — 
Coal  gas,  when  mixed  with  atmospheric  air  in  certain  proportions, 
forms  an  explosive  mixture,  and  the  force  or  violence  of  the  explosion 
caused  by  the  ignition  of  this  mixture  depends  altogether  upon  the 
rehitive  proportion  of  the  ingredients,— just  as  in  gunpowder,  where 
certain  proportions  of  charcoal,  sulphur,  and  saltpetre  form  an  explo- 
sive  compound,  although  certain  other  proportions  of  the  same  things 
form  a  compound  which  will  not  explode  at  all.  If  sixteen  parts  of 
air  be  mixed  with  one  of  coal  gas,  the  mixture  will  explode  feebly,  and 
with  little  force ;  but  if  the  proportions  be  gradually  altered  from 
sixteen  parts  of  air  and  one  of  coal  gas  down  to  ten  parta  of  air  and 
one  of  coal  gas,  the  violence  or  explosive  power  of  the  mixture  will  be 
aeen  to  increase  gradually,  until  this  latter  mixture  is  reached,  when 
the  explosive  power  attains  its  maximum.  If,  now,  we  still  go  on 
diminishing  the  proportion  of  atmospheric  air,  we  shall  perceive  that 
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the  exploaiye  power  of  the  mixture  also  dimiaishes,  until  we  reach  a 
point  at  which  two  parts  only  of  air  are  mixed  with  one  of  coal  gas, 
when  the  power  of  explosion  in  the  mixture  ceases  altogether,  or  be- 
comes nil.  Brieflj,  then,  seventeen  parts  of  atmospheric  air  and  one 
of  coal  gas  will  neither  explode  nor  burn ;  ten  parts  of  air  and  one  of 
gas  will  explode  violently ;  and  two  parts  of  air  and  one  of  gas  will 
bum,  but  will  not  explode ;  and  within  the  range  of  these  limits  mix- 
tures may  be  formed  having  any  required  degree  of  explosive  force, 
from  a  feeble  expansive  push  to  a  rapid  and  violent  deflagration. 
When  Dr.  Letheby,  therefore,  as  a  chemist,  answered  the  question  of 
the  Coroner  as  he  .did,  he  must  or  should  have  known  that  he  was 
leading  the  jury  astray,  for  his  answer  applies  only  to  the  condition  in 
which  the  gas-holder  is  supposed  to  be  filled  with  a  mixture  consisting 
of  ten  parts  of  air  and  but  one  of  coal  gas — a  most  preposterous  and 
unlikely  assumption,  in  regard  to  the  inquiry  before  the  jury.  Had  he 
explained  this  matter  to  the  jury,  and  told  them,  moreover,  that  a  mix- 
ture of  three  parts  of  air  and  one  of  coal  gas  would  produce  exactly 
such  a  "powerful pushing  force"  as,  in  his  own  words,  appears  to  have 
been  applied  to  the  gas-holder,  then  he  might  be  said  to  have  answered 
the  question  of  the  Coroner  in  a  manner  calculated  to  aid  the  purpose 
of  the  inquiry  :*as  it  is,  his  answer  needs  no  comment,  unless  we  were 
to  say  that  it  has  "over-tiUed  the  governor,"  and  "put  his  foot  in  it," 
which  naturally  brings  us  to  the  evidence  of  ''  Bichard  Harvey,  a  fore- 
man stoker  in  the  service  of  the  London  Gkks  Company." 

We  wish  to  deal  gently  with  the  evidence  of  this  poor  man,  and  to 
make  every  allowance  for  his  position  and  prejudices.  He  has  a  theory, 
and  he  supposes  that  "some  one  must  have  put  his  foot  upon  the 
governor ;  that  one  or  more  of  the  men  must  have  trod  upon  it  and 
tilted  it  on  one  side,  after  which  they  held  it  down  on  the  opposite 
side  to  rectify  it,"  by  which  a  great  escape  of  gas  was  caused ;  and, 
hence,  an  explosion  of  so  terrific  a  nature  as  to  blow  out  all  the 
windows  and  doors  in  the  neighbourhood  for  a  quarter  of  a  mile  all 
round,  according  to  the  account  in  the  Weekly  Timet  of  November 
5th,  which,  under  the  heading  "  Effects  at  a  Distance,'*  says :  "  An 
inspection  of  the  various  streets  within  a  quarter  of  a  mile  of  the  spot 
where  the  explosion  took  place  has  disclosed  facts  which  otherwise 
would  hardly  have  been  credited;  for  not  only  have  windows  been 
broken  in  thousands,  but  at  considerable  distances  persons  were 
knocked  over  and  in  some  instances  received  rather  serious  injuries." 

To  produce  such  effects,  a  very  large  and  rapid  evolution  or 
escape  of  gas  must  have  been  indispensable ;  but  human  beings  can  no 
more  live  in  coal  gas  than  they  can  under  the  surface  of  the  'niames. 
If,  then,  so  rapid  and  large  an  escape  of  gas  took  place  as  is  requisite  to 
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account  for  this  violent  explosion,  and  if  this  escape  occurred  in  the 
room  occupied  bj  these  five  or  six  men,  and  almost  under  their  very 
mouths,  whilst  holding  down  the  governor,  nothing  in  the  world  could 
prevent  them  from  being  asphyxiafced  or,  at  least,  rendered  insensible  by 
the  action  of  the  gas.  They  could  not  have  held  down  the  side  of  the 
governor  under  such  circumstances,  From  the  simple  fact  that  they 
could  not  have  held  themselves  up.  The  quantity  of  gas  required  for 
the  explosion  would  be  more  thau  sufficient  to  suffocate  these  men  in 
the  position  they  are  described  as  occupying — that  is,  "holding  down 
the  governor  on  the  side  next  the  wall,''  the  doorway  being  blocked  up 
by  several  men,  through  whom  Harvey  had  to  "  push  his  way  "  to  get 
into  the  room.  Indeed,  the  more  we  examine  this  theory  of  Harvey, 
the  less  likely  it  becomes ;  and  when  we  recall  to  mind  the  number  of 
cases  in  which  gas  explosions  have  occurred  in  apartments  quite  as 
large  or  larger  than  this  meter-room,  without  blowing  the  whole  neigh- 
bourhood  down  for  a  quarter  of  a  mile  all  round,  the  meter-room  and 
governor  hypothesis  falls  to  the  ground  as  quite  untenable :  so  that, 
in  spite  of  all  the  argument  concocted  to  the  contraiy.  No.  1  gas- 
holder has  evidently  had  something  to  do  with  the  explosion.  Dr. 
Letheby,  indeed,  according  to  the  report  in  the  Telegraph  of  November 
10th,  is  quite  satisfied  that  the  iron  plates  on  the  side  of  the  gas-holder 
No.  1  were  driven  in  by  something  which  he  calls  "  explosive  force  that 
radiated  in  all  directions  from  the  meter-house,''  and  after  driving  in  the 
side  plates  went  inside  the  gas-holder  and  drove  off  and  coiled  up  the 
iron  plates  on  the  roof  of  the  holder,  and  all  this  before  the  lead  dibris 
from  the  meter-house  had  arrived.  Now,  the  only  thing  through  or  by 
means  of  which  this  ''  radiating  force  "  could  act  must  have  been  the 
air  of  the  atmosphere ;  and  if  the  ^^  force  "  began  or  centered  in  the 
meter-house,  it  must  have  been  infinitely  greater  in  the  meter-house 
than  at  the  gas-holder  No.  1,  since  this  holder  is  twenty-two  feet  from 
the  meter-house.  But  if  the  "  radiating  force "  could  tear  off  iron 
plates  at  a  distance  of  twenty-two  feet,  how  comes  it  that  anything  at 
all  was  left  of  the  poor  fellow  Harvey,  who,  although  in  the  very  room 
itself  at  the  time  of  the  explosion,  was  not  filled,  but,  in  reply  to  a 
question  from  Mr.  Besley,  says,  "  the  flash  ignited  the  gas  which  was 
escaping  from  the  governor,  and  the  explosion  followed.  I  was  thrown 
down,  but  retained  my  semes  !  !  I  heard  the  noise  of  the  explosion 
following  the  flash.  I  did  not  hear  more  than  one  explosion"  P  And 
yet  this  man  is  alive  after  having  sufi*ered  from  the  concentrated  effects 
of  a  "  radiating  force,"  which  at  a  distance  of  twenty-two  feet  "pushed," 
80  says  Dr.  Letheby,  "  the  holder  No.  1  with  so  much  force  against  the 
columns  on  the  northernmost  side,  that  it  broke  the  rollers,  drove 
them  several  inches  into  the  plates  of  the  holder,  tore  up  those  on  the 
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southern  side  of  the  crown,  and  broke  through  the  plates  on  the  side/' 
so  as  to  admit  the  entrance  into  the  holder  of  a  "  verj  local  internal 
force ;"  and  not  content  with  this,  the  *^  radiating  force  "  had  produced  a 
rent  in  the  side  and  top  of  No.  2  holder  at  a  distance  of  320  feet ! 
And  jet,  we  repeat  it,  this  man  Bichard  Harvej,  who  was  in  the 
meter-house  all  this  time,  is  still  alive  and  able  to  give  evidence  at  the 
inquest ! !  We  remember  to  have  seen  a  painted  portrait  of  Jupiter 
hurling  his  thunderbolts  in  all  directions,  but  surely  Harvejr  could 
now  sit  for  a  carte<de-visite  photograph  in  that  character.  Such  a  man, 
indeed,  might  consistently  live  in  a  bomb-shell,  or  smoke  his  pipe  in  a 
loaded  cannon. 

Quitting,  however,  the  details  of  this  miserable  coroner's  farce,  let 
us  see  whether  there  is  not  something  to  be  said  upon  the  subject  of 
the  explosion  that  may  be  useful  both  to  the  public  in  general  and  to 
gas  manufacturers  in  particular.  True  indeed  it  is,  that  great  diffi- 
culties stand  in  the  way  of  any  one  who  seeks  to  reader  a  purely 
technical  question  interesting  to  the  general  reader.  ^^  BrevU  es$e 
laborOf  obscurus  fio,*  to  write  briefly  is  to  write  obscurely :  to  be 
thoroughly  explanatory  is  to  be  painfully  prolix.  The  prospect  is  not 
encouraging,  but  we  will  take  our  chance. 

About  twenty-five  or  thirty  years  ago,  coal  gas  was  manufactured 
exclusively  in  retorts  made  of  cast-iron,  and  at  that  time  the  process 
was  extremely  simple  and  safe.  The  coal  was  thrown  into  a  red  hot 
retort,  the  mouth  of  which  was  then  closed,  and  the  gas  thus  formed 
was  made  to  pass  through  a  perpendicular  tube,  the  end  of  whieh 
dipped ^nder  the  surface  of  a  quantity  of  water  kept  in  a  horisontal 
pipe,  or,  as  it  was  called,  a  "  hydraulic  main,"  from  whence  the  gas 
passed  on  to  reach  ultimately  the  gas-holder.  The  purpose  of  this 
water  in  the  hydraulic  main  was  to  prevent  the  return  of  the  gas  down 
the  perpendicular  tube  when  the  mouth  of  the  retort  was  uncovered 
from  any  cause.  This  dipping  under  the  surface  of  the  water  neces- 
sarily formed  a  slight  obstruction  to  the  passage  of  the  gas  into  the 
hydraulic  main,  so  that  if  a  crack  or  hole  occurred  in  the  retort,  the 
gas,  finding  less  obstruction  in  that  direction,  went  out  at  the  hole  into 
the  furnace  and  was  burnt  or  lost ;  but  such  cracks  or  holes  were  by 
no  means  very  common  with  the  cast-iron  retorts,  so  that  this  evil  was 
not  much  felt.  In  process  of  time  it  was  discovered  that  gas  retorts 
could  be  made  more  cheaply  of  clay  than  of  iron,  and  that  the  clay 
retorts,  in  addition  to  cheapness,  possessed  some  other  advantages. 
There  was,  however,  one  drawback,  they  were  more  liable  to  crack  by 
the  action  of  the  fire  than  the  cast-iron  retorts ;  and,  therefore,  they 
were  more  liable  to  "  leak  "  and  waste  the  gas.  To  remedy  this  incon- 
venience, the  water  pressure  upon  the  end  of  the  perpendicular  or 
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"  upright  '*  tube  in  the  hydraulic  main  had  to  be  removed,  or,  rather,  it 
had  to  be  neutralised  in  such  a  way  as  to  retain  all  the  pressure  that 
prevented  the  regurgitation  of  the  gas  down  the  "  upright,"  whilst  it 
allowed  the  gas  to  freely  flow  on  in  the  opposite  direction — that  is  to 
say,  into  the  hydraulic  main.  This  was  done  by  placing  a  kind  of 
pneumatic  pump  or  "  exhauster  "  in  such  a  situation  that  it  sucked 
the  gaa,  as  it  were,  out  of  the  retort,  and  completely  prevented  all  loss 
through  the  cracks  in  the  clay  retort.  Thus  far,  theoretically,  all 
seemed  to  go  well,  but  in  practice  a  difficulty  arose :  the  quantity  of 
gas  given  off  at  different  periods  of  a  charge  of  coal  in  a  retort  is 
extremely  variable :  how,  then,  was  the  effect  of  the  "  exhauster  *'  to  be 
accommodated  to  this,  so  as  not  to  over-exhaust  the  hydraulic  main, 
and  not  only  draw  in  air  through  the  cracks  in  the  retort,  but,  worse 
still,  draw  in  air  through  the  upright  pipes  of  those  retorts  which,  not 
being  in  action,  had  their  mouths  uncovered?  This  dilemma  led  to  the 
construction  of  a  kind  of  "  regulator''  which,  undoubtedly,  in  the  hands 
of  a  careful  superintendent,  may  be  trusted  with  this  delicate  and  very 
dangerous  duty.  When,  however,  w^e  come  to  consider  the  terribly 
uncertain  and  intangible  nature  of  coal  gas,  few  will  hesitate  to  declare 
that  the  more  simple  the  apparatus,  and  the  less  we  have  to  trust  to 
the  skill  and  care  of  men,  the  better.  If  by  any  want  of  care  or  want 
of  skill,  or  want  of  anything,  this  exhauster,  with  its  regulator,  can  so 
overdo  its  duty  as  to  suck  atmospheric  air  into  the  pipes  and  ulti- 
mately mix  the  air  with  the  coal  gas  in  the  gas-holder,  then  this 
exhauster  is  an  instrument  too  dangerous  for  use  in  any  gas  works 
situated  in  a  populous  neighbourhood.  And  we  deliberately  assert 
that  this  over-duty  of  an  exhauster  can  take  place — that,  in  fact,  an 
exhauster  is  an  instrument  too  dangerous  to  be  entrusted  to  the  care 
of  common  workmen,  such  as  are  frequently  left  for  hours  together 
in  full  charge  of  our  gas  works.  With  this,  then,  the  question  arises — Is 
there  an  exhauster  in  use  at  the  Nine  Elms  Gas  Works,  and  if  so,  had 
it  not  overdone  its  duty  on  the  dlst  of  last  October?  Upon  this  sub- 
ject there  has  been  a  very  remarkable  silence :  the  word  "  exhauster  " 
never  once  occurs  in  the  evidence  given  before  the  coroner's  jury. 
Dr.  Letheby,  who  examined  everything,  and  who  made  "  two  visits  to 
the  scene  of  the  recent  accident,"  has  nothing  to  say  upon  this  impor- 
tant point.  Yet  it  is  clear  that  this  matter  should  have  been  most 
carefully  inquired  into :  were  there  no  leaks  into  the  pipes  ?  Was  tho 
hydraulic  main  thoroughly  level,  so  that  all  the  dip-pipes  were  equally 
covered  with  water  ?  But  what  is  the  use  of  asking  such  questions 
now  ?  The  only  thing  left  is  to  examine  whether  the  meagre  details 
of  the  accident,  such  as  they  have  been  given  to  the  coroner's  jury,  do 
not  accord  better  with  a  supposition  of  over-action  in  the  exhauster 
than  with  any  other  cause  of  mischief  whatever. 


Digitized  by 


Google 


828  KEWTON's   LONDON   JOUJINAL   OP  ABT8.  j-l>««wWr!rt. 

We  have  already  sbowa  the  untenable  nature  of  the  supposition  that 
the  centre  of  so  terrific  an  explosion  could  have  been  in  the  very  room 
from  whence  a  living  man  was  subsequently  taken.  Similarly  we  have 
pointed  out,  in  regard  to  the  tilting  theory,  the  certainty  of  suffocation 
to  the  five  or  six  men  said  to  have  tilted  the  governor ;  in  fact,  this 
suffocation  must  have  occurred  according  im  the  calculations  of  Dr. 
Letheby  and  the  declarations  of  John  Marvin,  assistant  manager  of 
the  gas  works.  Dr.  Letheby  tells  us  that  the  contents  of  the  meter- 
house  was  "  61,000  cubic  feet,"  and  Marvin  declares  that  he  was  in  this 
house,  and  "  saw  the  governor  in  action,  only  ten  minutes  before  the  ex- 
plosion, and  it  was  then  in  perfect  order.'*  Dr.  Letheby  calculates 
that  one-eighth  of  the  aerial  contents  of  the  meter-house  must  have 
been  coal  gas ;  therefore,  assuming  no  gas  to  have  escaped  out  of  the 
door  or  window,  and  that  it  began  to  escape  from  the  governor  the 
very  moment  Marvin  turned  liis  back,  we  have  here  an  escape  of 
7625  cubic  feet  of  coal  gas  in  ten  minutes,  or  more  than  760  cubic 
feet  per  minute — and  this,  too,  almost  immediately  under  the  very  mouths 
of  these  five  or  six  men !  We  do  not  think  it  necessary  to  dwell  any 
longer  upon  so  gross  an  absurdity,  more  especially  as  we  are  about  to 
appeal  to  the  patience  of  our  readers,  whilst  we  narrate  a  few  chemical 
facts. 

Grases,  like  liquids,  do  not  mingle  together  very  x^adily  by  mere 
contact ;  they  require  time  or  some  moving  power  to  mingle  them,  so 
that  a  gas  heavier  tlian  atmospheric  air  may  be  poured  from  one  vessel 
into  another  like  water,  or,  if  it  be  lighter  than  air,  it  may  be  trans- 
ferred from  one  inverted  vessel  into  another,  without  admixture  with 
the  air.  This  fact  is  very  ingeniously  described  in  the  TraiU  de  Chimie 
Generale  of  those  eminent  French  chemists,  Messrs.  Felouze  and 
Fremy.  Speaking  of  the  lightness  of  hydrogen  gas,  these  gentlemen 
say :  "  Si  Ton  met  T^prouvette  contenant  Thydrog^ne  en  communication 
par  son  orifice,  avec  une  autre  6prouvette  remplie  d*air  atmosph6rique, 
en  reversant  les  deux  ^prouvettes  de  telle  sorte  que  celle  qui  confient 
Tair  se  trouve  en  haut,  et  celle  qui  contient  Thydrog^ne  en  bas,  on 
reconnait  que  Vhydrog^ne  a  pris  la  place  de  Pair  atmosph^rique,  et 
Tair  celle  de  Thydrogene.*'  And  the  same  repugnance  to  admix  is 
shown  in  the  account  of  the  Orotto  del'  Cane  in  Italy.  The  floor  of 
this  cavern  is  covered,  to  the  depth  of  about  eighteen  inches,  widi  a 
stratum  of  carbonic  acid  gas,  which  does  not  mix  with  the  air  above  it, 
so  that  a  man  may  enter  the  cavern  with  safety ;  but  if  a  small  animal 
like  a  dog  enters,  it  is  immediately  asphyxiated,  because  its  mouth  is 
below  the  surface  of  the  carbonic  acid  gas.  After  this  brief  elucidation, 
we  trust  that  our  readers  will  understand  that  it  is  possible  to  fill  the 
upper  three-fourths  or  any  other  portion  of  a  gas-holder  with  coal  gas,  and 
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afterwards  to  fill  the  lower  portion  with  atmospheric  air ;  and  this,  too, 
without  causing  a  complete  intermixture  of  the  gas  and  the  air.  In 
facfc,  in  a  large  gas-holder,  the  contents  of  which  are  necessarily  tranquil, 
it  would  probably  require  hours  to  effect  a  thorough  admixture  of  the 
substances  we  have  mentioned,  because  there  would  be  scarcely  any 
other  agent  than  the  diffusive  power  of  gaaes  to  cause  the  combination. 
Thus,  then,  gas-holder  No.  1  may,  on  October  3 let,  have  been  more  or 
less  charged  with  coal  gas  in  its  upper  part,  and  afterwards,  by  the 
undue  action  of  the  exhauster  or  something  else,  the  lower  part  may 
have  been  filled  with  a  stratum  of  atmospheric  air,  or  an  admixture  of 
air  and  coal  gas,  having  a  much  greater  specific  gravity  than  the  coal 
gas  at  the  top.  In  this  case,  the  first  noticeable  effect  would  be  to 
cause  the  governor  upon  the  outlet  pipe  to  blow,  and  for  this  reason- 
Coal  gas  is  lighter  than  air,  in  the  proportion  of  about  three  to  five ;  or, 
speaking  in  general  terms,  one  cubic  foot  of  coal  gas  is  half  an  ounce 
lighter  than  the  same  bulk  of  atmospheric  air;  so  that  the  buoyancy  of 
ascending  power  of  every  cubic  foot  of  coal  gas  contained  in  a  balloon, 
or  gas-holder,  is  equal  to  half  an  ounce :  consequently  75,000  cubic  feet 
of  coal  gas  will  generate  an  ascending  force  of  about  one  ton.  But  it 
is  evident  that,  if  this  gas  be  substituted  by  common  air,  the  force  will 
cease,  and  then  the  gas-holder  will  press  downwards  with  a  weight  of 
one  ton,  for  it  must  be  explained  that  the  counterpoise  weights  of  a 
gas-holder  are  adapted  to  coal  gas  and  not  to  atmospheric  air. 

Now,  suppose  No.  1  gas-holder  at  Nine  Elm 3,  which  had  a  capacity 
of  1,000,000  cubic  feet,  to  'have  received  part  of  its  charge  of  coal  gas, 
and  then  to  hav&  received  accidentally  75,003  cubic  feet  of  common  air, 
this  air,  as  we  have  seen,  would  rest  at  the  lower  part  of  the  holder 
from  whence  it  would  flow  freely  into  the  exit-pipe  or  main,  and  would 
cause  an  additional  pressure  from  the  one  ton  of  increased  weight  upon 
the  governor  attached  to  that  main.  And  such  a. pressure  would  force 
the  gas  beneath  the  lower  edge  of  the  drum  of  the  governor,  or,  in 
technical  language,  cause  the  governor  to  "  blow."  If,  therefore,  we 
next  presume  this  air  to  have  become  mixed  with  one-tenth  of  its  bulk  of 
coal  gas,  we  have  an  explosive  mixture  filling  the  main  from  the  meter- 
Ijouse  to  the  holder,  and  occupying  the  lower  part  of  the  holder  to  a 
depth  of  a  few  inches.  How  such  a  mixture  could  take  fire  it  is  not 
difficult  to  guess,  looking  at  the  numerous  lights  burning  in  connection 
with  it ;  but  it  is  very  remarkable  how  closely  the  theoretical  effects  of 
an  explosion  in  this  case  agree  with  those  actually  recorded  in  the 
evidence  before  the  coroner's  jury.  That  the  governor  did  blow  is 
well  established,  and  if  the  explosive  mixture  in  question  did  ignite, 
it  would  convert  the  main  passing  from  the  meter-house  to  No.  1 
holder  into  a  prodigious  cannon^  the  discharge  from  which  would  tako 
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place  at  both  ends  simultaneoiisly.  At  the  meter-house  end  it  would 
produce  such  effects  as  are  recorded,  and  in  the  gas-holder  it  would 
shoot  up  and  blow  off  a  part  of  the  roof,  just  as  appears  to  hare 
occurred.  It  would  also  ignite  the  rest  of  the  explosive  mixture  in  the 
holder ;  and  now  all  we  want  to  know  is — Was  the  hole  in  the  roof  of 
the  holder  directly  above  the  exit-pipe  leading  to  the  meter-house,  or 
was  it  in  the  line  of  the  axis  of  that  pipe  ?  The  hole,  we  are  told,  was 
on  the  southern  side  of  the  roof:  was  the  exit-pipe  also  on  that  side? 
for,  if  so,  the  holder  would,  as  a  matter  of  course,  be  driven  towards 
the  opposite  or  northern  side,  in  consequence  of  the  explosion  in  the 
holder  having  commenced  on  the  southern  side  of  the  centre  of  the  tank. 
But  to  these  questions  we  £nd  no  answer  in  the  evidence. 

Hie  grand  point  remaining  for  consideration  is — Can  a  means  be 
devised  by  which,  in  the  event  of  atmospheric  air  being  drawn  into  the 
pipes  bjr  the  exhauster  or  any  other  cause,  the  presence  of  this  air  can 
be  easily  and  infallibly  detected  ?  "We  say,  Yes,  it  can,  and  by  the 
following  simple  method  : — Take  a  two-necked  pint  bottle,  and  fit  the 
necks  with  corks,  to  receive  each  a  small  glass  tube  in  the  way  shown 
by  the  accompanying  figure.     Into  this  bottle  put,  first,  half  an  ounce 

of  anhydrous  sulphate  of  manganese  pre- 
viously dissolved  in  one  ounce  of  warm 
water,  then  add  two  ounces  of  tartarised 
soda  also  previously  dissolved  in   three 
ounces  of  warm  water;  when  these  are 
well  mixed  together,  pour  in  half  a  pint  of 
a  caustic  solution  of  potash,  and  agitate 
the  whole  so  as  to  form  a  clear  solution. 
After  this,  fix  in  the  corks  as  rapidly  as 
possible,  in  order  to  exclude  the  air,  and 
push  one  of  the  glass  tubes  down  just 
below  the  surface  of  the  liquid,  leaving 
the  other  with  its  open   end  inside  the 
bottle  near  the  cork,  as  shown.      This  apparatus,  which  may  bo  called 
the  "detector,"  is  now  ready,  and  all  that  is  required  is  to  cause  a  con- 
stant stream  of  the  gas,  at  the  rate  of  about  oqo  cubic  foot  per  hour,  to 
pass  through  the  fluid  in  the  bottle  by  means  of  the  two  glass  tubes.  At 
the  beginning,  the  fluid  is  clear  and  almost  as  colourless  as  water,  and 
with  pure  gas  will  so  remain ;  but  if  it  be  exposed  to  the  air,  or  if  the 
coal  gas  passing  through  it  be  mixed  with  air  or  with  oxygen,  the  fluid 
speedily  becomes  of  a  dark  brown  hue,  and  ultimately  assumes  the 
appearance  of  strong  porter  or  writing  ink.     This  change  arises  from 
the  fact  that  the  colourless  protoxide  of  manganese  is  changed  into  the 
black  hydrated  sesquioxide,  by  the  agency  of  the  oxygen  in  the  air. 
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To  render  the  detector  quite  accessible  to  all  parties  interested  in  coal 
gas,  we  have  chosen  the  above  ingredients,  because  thej  may  be  easily 
had  in  almost  anj  respectable  druggist's  shop.  Turtarized  soda  is  com- 
monlj  known  by  the  name  of  Bochelle  salt,  and  the  solution  of  potash 
16  the  fluid  known  as  liquor  potassae,  and  employed  by  medical  men. 
The  public  at  large  may,  therefore,  detect  the  existence  of  common  air 
if  pre^nt  in  the  coal  gas  supplied  to  them,  and  it  is  scarcely  possible 
to  suppose  that  gas  manufacturers  will  neglect  to  use  so  simple  and 
inexpensive  an  indication  of  danger. 

In  conclusion,  we  will  venture  to  offer  a  few  words  of  advice  to 
gas  directors  in  general.  We  say,  Seek  not  to  appease  the  hungry 
shopkeeper's  cry  for  "  cheap  gas" — seek,  rather,  to  improve  aud  enlarge 
the  intellectual  status  'of  your  workmen.  See  that  they  all  under- 
stand the  details  of  the  various  processes  carried  on  in  the  manu&cture 
of  coal  gas,  and,  moreover,  that  they  are  all  acquainted  with  the  nature 
and  properties  of  the  dangerous  substance  thus  produced.  When  you 
have  done  this,  you  will  in  effect  have  established  a  very  satisfactory 
insurance  upon  your  otherwise  non-insurable  property;  for  your  gas 
works  will  then  be  upheld  by  the  insurance  offices  of  human  know- 
ledge, human  gratitude,  and  the  sense  of  self-preservation. 

Lewis  Thompson,  M.B.C.S. 


^utxii  f  ulmts. 

lb  Edwaed  Thomas  Hughes,  of  Chancery-laTie,  for  improvements  in 
treating  aniline  colours  for  dyeing  and  printing — a  communication, — 
[Dated  6th  December,  1864.  | 

The  inventor  takes  one  part  by  weight  of  the  blue  and  violet  colours  of 
commerce  (obtained  from  magenta,  and  which  are  insoluble  in  water), 
in  the  wet  or  dry  state,  and  dissolves  them  in  from  twenty  to  forty 
parts  of  the  strongest  boiling  alcohol.  The  light  shades  of  violet 
require  the  least  alcohol,  and  the  blue  and  dark  shades  of  violet  require 
the  most.  The  quantity  of  alcohol  used  varies  also  in  proportion  as  the 
solution  is  effected  under  pressure  or  not. 

The  vessels  used  for  dissolving  may  be  of  any  suitable  form,  but  to 
prevent  loss  of  alcohol,  closed  metallic  vessels  are  preferred,  and  for 
the  same  reason  closed  metallic  vessels  for  the  subsequent  precipitation 
are  used,  supplied  with  suitable  agitators.  In  the  vessel  used  for 
precipitation  about  two  hundred  to  lour  hundred  parts  of  cold  water 
are  put,  or  about  two  hundred  to  four  hundred  parts  of  a  cold  solution 
of  common  salt,  containing  about  one  part  of  talt  to  five  parts  of  water, 
or  about  two  hundred  to  four  hundred  parts  of  cold  water  containing 
three  parts  of  caustic  potash,  soda,  or  ammonia,  or  their  carbonates,  or 
the  same  quantity  of  a  mixture  of  any  proportion  of  the  before- 
mentioned  saline  or  alkaline  solutions. 
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During  brisk  and  couetant  agitation  of  the  precipitating  liquid  tbe 
alcoholic  eolution  of  the  colouring  matter  is  allowed  to  fall  into  it 
either  in  single  drops  or  a  Torj  fine  stream,  and  by  these  means  the 
previously  dissolved  colouring  matter  is  precipitated  in  this  fine  state 
of  subdivision.  The  insoluble  colour  is  now  separated  from  the  filtrate 
by  any  of  the  well-known  kinds  of  filters,  or  by  a  centrifugal  drainer. 
The  precipitate,  after  washing,  may  be  ready  for  use.  Tbe  filtrate  is 
now  submitted  to  any  of  the  known  means  of  distillation,  for  the 
purpose  of  recovering  the  contained  alcohol  in  a  concentrate  form, 
which  recovered  alcohol  may  be  used  for  dissolving  further  quantities 
of  the  colours.  The  clear  solution  thus  obtained  is  then  allowed  to 
drop  under  the  same  conditions  as  those  described  for  the  first  process, 
into  twenty  times  its  quantity  of  cold  water,  containing  hydrochloric 
acid  of  22^  Baum6,  equal  to  one  and  a  quarter  times  the  weight  of  the 
aniline  used.  The  so-obtained  precipitate  is  then  separated  from  the 
filtrate  by  the  means  specified  in  the  first  process,  and  afler  being  well 
washed  is  fit  for  use.  The  filtrate  is  then  subjected  to  ftuj  of  the 
known  processes  for  the  purpose  of  recovering  the  aniline.  This  fine 
subdivision  of  the  colours  can  also  be  effected  by  dissolving  them  in 
concentrated  sulphuric  acid  in  the  following  manner: — Take  one  parfc 
by  weight  of  the  afore-mentioned  colour,  and  dissolve  it  in  twenty  to 
thirty  parts  of  concentrated  sulphuric  acid  of  about  66^  Baume,  either 
cold  or  at  a  temperature  not  exceeding  fifty  centigrade,  so  as  to  avoid 
the  formation  of  that  blue  known  as  Nicholson's  soluble  blue.  Thea 
drop  the  clear  solution  thus  obtained  into  ten  times  its  weight  of  cold 
water,  or  water  containing  sufiicient  alkali  to  neutralise  the  sulphuric 
acid,  used  under  the  same  precautions  as  those  specified  above.  The 
finely-divided  precipitate  is  separated  from  the  clear  liquid  either  by 
filters  or  a  centrifugal  drainer,  and  after  washing  is  ready  for  use. 

The  patentee  claims,  '*  the  rendering  of  the  blue  and  violet  colours  of 
commerce  obtained  from  magenta,  and  which  are  insoluble  in  water,  in 
a  fine  state  of  subdivision,  so  that  without  further  use  of  alcohol  or 
other  solvent  they  are  in  a  fit  condition  for  use  in  dyeing  and  printing, 
by  first  dissolving  tbem  in  alcohol  or  aniline,  and  subsequently  allowing 
the  solutions  so  obtained,  under  brisk  and  constant  agitation,  to 
drop  into  cold  water  alone,  or  into  cold  water  containing  in  solution 
neutral  salts,  caustic  or  carbonated  alkali,  or  (as  in  the  last-described 
process,  when  aniline  is  used)  into  cold  water  containing  hydrochloric 
acid,  and  subsequently  recovering  the  solvent  employed,  as  described  in 
the  last  process." 


To  Chables  Haitcock,  of  West-street,  Smithfield,  and  Stephen  Wil- 
'  LIAM   SlLVEB,   of  BUhopsgate-streety  for  improvements    in    colour 
printing, — [Dated  14th  December,  1864.] 

Difficulty  and  inconvenience  have  hitherto  arisen  in  the  use  of 
caoutchouc  for  calico  printing,  in  consequence  partly  of  the  offensive 
smell,  and  partly  of  the  inflammable  nature  of  the  solvents  used  to 
render  it  sufficiently  liquid  for  printing  purposes, — turpentine,  coal 
tar,  and  naphtha  beins  the  solvents  most  generally  used. 

Now  the  patentees  have  ascertained  that  the  milk  of  ballata  and  the 
milk  of  caoutchouc,  being  both  natural  productions,  and  requiring  no 
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solvents  to  render  them  fluid,  may  be  employed  with  advantage  in  colour 
printing,  and  are  in  great  measure  free  from  the  objections  to  which 
dissolved  india-rubber  is  subject.  If  the  milk  as  imported  is  thicker 
than  required  for  printing  purposes,  water  may  be  added  to  it,  and  the 
milk  reduced  to  a  suitable  consistence  for  use. 

The  milk  of  ballata  or  caoutchouc,  either  alone  or  mixed,  when 
strained  through  sieves  or  cloth,  or  other  suitable  strainers,  is  mixed 
with  the  desired  dye  or  pigment,  such  dyes  or  pigments  having  been 
previously  mixed  or  ground  yery  fine  in  water  alone,  or  in  paste,  size, 
or  gum.  When  concentrated  dyes  are  used,  such  as  ground  logwood, 
phosphine,  roseine,  magenta,  and  indigo,  they  are  diluted  with  water 
to  the  required  tone  of  colour,  and  then  mixed  with  the  milk  ready 
for  use.  The  mode  of  applying  colouring  matter  to  printing  rollers 
and  to  blocks  for  printing  the  process  of  "tearing,"  Ac,  is  well 
understood  by  persons  conversant  with  this  branch  of  manufacture. 
Owing  to  the  rapidity  with  which  the  milk  of  ballata  and  caoutchouc, 
either  alone  or  mixed,  coagulates,  care  should  be  taken  to  have  brushes, 
•*  tearing"  sieves,  and  cloths,  printing  blocks,  Ac,  put  into  water,  and 
washed  with  clean  water  when  out  of  use,  or  the  colour  cleaned  off 
before  it  becomes  set  and  hard.  In  printing  on  paper,  it  is  preferred 
that  the  paper  should  be  unsized  or  only  partially  sized;  paper  hangings 
for  walls,  wnen  printed  with  the  ballata  and  caoutchouc  milk,  will  bear 
washing  with  a  sponge  and  soap-and-water. 

The  patentees  claim,  "  the  application  of  the  milk  of  ballata,  or  the 
milk  of  caoutchouc,  alune  or  in  combination  with  each  other  and  other 
substances,  for  the  purpose  of  colour  printing,  as  described." 


To  William  Clabk,  of  Chancery-lane^far  improvements  in  pr^aring  or 
treating  wood  and  other  vegetable  fibrous  materials  for  the  manufacture 
of  pulp  for  paper, — a  communication, — [Dated  10th  January,  18(55.] 

This  invention  relates  to  the  application  of  aqua  regia  for  the  purpose 
of  destroying,  dissolving,  and  effecting  the  disifitegration  of  all  the 
gummy  portions  of  ligneous  matters  without  injuring  the  cellular  tissue. 
The  colouring  matters  are  also  at  the  same  time  transformed  into  pieric 
acid  and  chlorated  composites,  which  are  easily  eliminated  by  washing, 
steeping,  and  the  use  of  chlorine.  Long  diaphanous  filaments  are  thus 
obtained,  possessing  suppleness,  elasticity,  and  strength,  which  will  bear 
comparison  with  those  obtained  from  rags.  The  aqua  regia  is  composed 
of  from  five  to  forty  per  cent,  of  nitric  acid,  and  from  sixty  to  ninety- 
five  per  cent,  of  hydrochloric  acid.  The  nitric  acid  is  employed  in  a 
raw  state,  as  it  leaves  the  apparatus  in  which  it  is  made  before  being 
bleached.  The  hydrochloric  acid  is  that  used  in  commerce.  The  varia- 
tion in  the  proportions  of  the  two  acids  constituting  the  aqua  regia  is 
rendered  necessary  by  the  difference  in  the  nature  of  the  coloured  ami 
gummy  elements  contained  in  the  vegetable  fibre.  Thus,  a  preliminary 
trial  is  indispensable  in  each  case,  for  fixing  the  composition  of  the  acid 
bath.     This  point  being  determined,  the  proceedings  are  as  follows : — 

First, — the  wood  is  reduced  to  shavings,  or,  in  the  case  of  straw  or 
other  vegetable  matters  of  small  size,  to  fragments,  and  dried  to  prevent 
any  excess  of  water  from  weakening  the  aqua  regia.  Secondly, — these 
shavings  or  fragments  are  digested  in  the  acid  bath  until  they  have 
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absorbed  their  weight  of  the  reageat ;  anj  excess  of  acid  remainiiig  after 
this  absorption,  may  serve  the  same  as  pure  aqu*  r^ia  for  a  similar 
purpose.  Thirdly, — ^the  ligneous  matters,  ailer  being  withdrawn  from 
the  bath,  are  washed  in  plenty  of  water,  and  the  fibres  then  separated 
by  means  of  a  Tertical  mill,  similar  to  tbo^e  employed  in  the  manufac- 
ture of  straw  paper.  Fourthly, — a  yellowish  brown  puJp  is  obtained, 
which,  after  being  again  washed,  may  be  submitted  to  tbe  steeping  and 
bleachiog  operations  usual  in  the  manufacture  of  paper. 

Tbe  patentee  claims,  "  transforming  Tegetable  matters,  and  especially 
wood,  into  the  pulp  for  paper,  by  the  aid  of  aqua  regia  as  described.'' 


2b  Richard  Arciiibaij)  BROOiCAir,  of  Fleet-Hreet,  for  impraoemeHft  is 
engraving  upon  crystal^  glass,  and  silieious  subsUmees,^  a  eotMnunica^ 
#io/t.~[Dat*rd  11th  January,  18(>5.J 

Tkk  object  of  this  invention  is  to  produce  engravings  by  chemical  means 
upon  crystal,  glas^  and  silicious  substances,  by  the  reaction  of  hydro- 
chloric acid  upon  the  hydrofiuates  (florhydrates)  of  fluorides  of  ammo- 
nium, potassium,  sodium,  and  lithium.  Thus,  by  causing  the  hydro- 
iluates  or  fluorides  of  ammonium,  of  potassium,  of  sodium,  or  of  lithium 
to  act  upon  a  solution  of  hydrochloric  acid  on  one  hand,  and  anhydrous 
metallic  chlorides  upon  a  mixture  of  hydrofluoric  acid,  and  hydro- 
chloric acid  on  the  other  hand,  engravings  may  be  produced,  either  by 
means  of  printed  or  hand-drawn  reserves,  or  by  the  direct  application 
of  the  said  mixtures,  by  a  pen,  or  brush,  or  like  instrument,  upon  crystal, 
gla^s,  and  other  silicious  substances. 

The  inventors  have  discovered  that,  first,  the  action  of  hydrochloric 
acid  upon  the  hydrofluates  of  fluoride  for  decomposing  these  salts,  and 
setting  the  hydrofluoric  acid  free,  applies  also  to  the  action  of  all  the 
mineral  and  vegetable  acids  upon  the  same  fluurated  combinations,  and 
to  the  action  of  all  metalloids  and  binary  bodies  capable  of  forming 
with  hydrogen,  hydroacids,  such  as  chlorine,  bromine,  iodine,  cyanogen ; 
second,  that  this  action  of  all  mineral  and  vegetable  acids  and  of  metal- 
loids and  binary  bodies  before  named,  upon  hydrofluates  of  fluorides  is 
more  energetic,  when  these  salts  are  dissolved  in  water  charged  with 
hydrofluoric  acid;  third,  that  the  metallic  perfluorides,  upon  contact 
with  the  acids,  produce,like  the  hydrofluates  of  fluorides,  engravings  upon 
crystal  and  gbuss ;  fourth,  that  the  hydrofluates  of  fluorides,  perfluoridcs, 
and  hydrofluoric  acid,  produce  engraving  upon  crystal  and  glass  when 
they  are  placed  in  contact  with  oxysalts,  or  with  alloidal,  alkaline,  alkalino- 
terrous,  terrous,  or  metallic  salts,  the  acid  or  metalloid  of  which  may  be 
entirely  or  partly  removed,  either  by  hydrofluoric  acid  alone,  or  by  per- 
fluorides  and  hydrofluates  of  fluorides  dissolved  or  not  in  hydrofluoric 
acid ;  fifth,  that  the  protofluorides  capable  of  decomposition  by  adds  pro- 
duce, though  slowly,  engraving  upon  crystal  or  glass,  when  in  presence  of 
two  acids,  one  of  which  combines  with  the  metal  or  with  the  oxide  of 
the  meial,  and  the  other  with  the  hydrofluoric  acid  set  free;  sixth, 
that  this  last  action  is  produced  also  in  a  mixture  of  several  acids ; 
seventh,  that  the  result  from  the  facts  before  set  forth  is,  that  engraving 
upon  crystal  and  glass  is  produced  when  the  crystal  or  glass  is  exposed  to 
tbe  action  of  a  copula  or  double  acid  (couple  acide)  resulting  from  the 
union  of  non-nascent  hydrofluoric  acid  with  a  hydracid  or  an  oxacid  in 
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a  nascent  state,  and  inversely  from  the  union  of  chlorine,  bromine, 
iodine,  cyanogen,  or  of  an  oxacid,  or  of  a  hydracid  non-nascent  with 
nascent  hydrofluoric  acid;  eighth,  that  for  the  practical  use  of  the 
reactions  above  named  for  producing  engravin^^  it  is  geuerally  advisable 
that  the  crystal  or  glass  to  be  engraved,  should  be  successively  and  at 
frequent  intervals  dipped ;  first,  in  a  mineral  or  vegetable  acid,  or  in 
one  of  the  before-named  metalloids ;  second,  in  any  of  the  before-named 
acid  salts,  and  so  on  alternately  in  the  above  order,  or  in  the  inverse 
order,  until  the  complete  production  of  the  engraving  be  obtained. 

The  patentee  claims,  "engraving  upon  crystal,  glass,  and  silicious 
substances,  First, — by  the  action  of  hydrochloric  acid  upon  the  hydro- 
fluates  of  fluorides  of  ammonium,  potassium,  sodium,  or  lithium,  as 
described.  Secondly, — by  the  action  of  all  the  mineral  and  vegetable 
acids,  and  of  the  metalloids  and  binary  bodies  hereinbefore  referred  to 
upon  the  hydrofluates  of  fluorides  and  metallic  perfluorides,  dissolved 
or  undissolved  in  hydrofluoric  acid  as  described.  Thirdly,— by  the 
action  of  hydrofluoric  acid,  perfluorides,  and  hydrofluates  of  fluorides 
upon  alloidal  salts  and  oxysalts,  the  acid  of  which  may  be  entirely  or 
partly  disengaged  by  them  into  the  nascent  state,  as  described .  Fourthly, 
— by  the  action  of  mixed  mineral  or  vegetable  acids  upon  protofluoridee, 
as  described." 


5b  Joseph  Solomon,  of  Bed  Lion-squoi-e,  and  Aloxzo  Galobd  Grant, 
of  Nottingham^  for  improvements  in  lamps,  or  apparatus  for  burning 
magnesiumjand  other  me tallie  substances, — [Dated  3 1st  October,  1864.] 

The  object  of  this  invention  is  to  feed  forward,  in  a  constant  and  regular 
manner,  the  wire  which  produces  the  light  in  magnesium  lamps.  As 
the  light  is  produced  by  the  combustion  of  the  wire,  and  this  latter 
gradually  bums  away,  with  a  certain  and  uniform  speed,  according  to 
the  thickness  of  the  wire,  the  feeding  forward  of  the  wire  in  a  regular 
manner,  to  a  given  point,  so  as  always  to  keep  the  spark  or  ignited  end 
of  the  wire  at  the  same  spot,  is  a  matter  of  great  importance. 

In  Plate  XI.,  fig.  1  is  a  vertical  section  of  the  lamp,  and  fig.  2  is  a 
front  elevation  of  the  same. 

The  magnesium  wire  is  wound  upon  a  spool  or  spools  a,  which  are 
placed  in  a  cylinder  a^,  mounted  on  a  stand,  on  which  is  placed  a  box, 
containing  the  clockwork  movement  b,  which,  when  in  action,  draws 
the  wire  «*,  ofl'the  spool  a,  and  passes  it  through  a  tube  c,  and  between 
a  pair  of  feeding  rollera  d,  d,  to  a  tubular  holder  e,  from  the  outer  end 
of  which  it  projects,  atid,  when  lighted,  burns  with  an  intensely 
brilliant  light.  This  spark  or  spot  of  light  may  be  placed  in  the 
focus  of  a  parabolic  or  other  reflectory)/,  so  that  the  light  may  be 
thrown  forward  in  any  desired  direction.  The  reflector  is  inclosed  in 
front  by  a  case/*,  provided  with  a  glass/*,  to  protect  it  from  currents 
of  air.  The  whole  apparatus  is  of  an  extremely  portable  character,  and 
is  provided  with  a  handle  y,  whereby  it  may  be  carried  or  held  in  any 
position.  This  handle  y,  should  be  cranked,  or  bent  down,  so  as  to 
form  a  foot ;  so  that,  with  the  feet  A*,  A*,  ^g,  2,  attached  to  the  outside 
of  the  reflector,  three  rests,  or  supports,  for  the  lamp  will  be  formed. 
For  some  purposes,  the  spools  are  dispensed  with,  and  the  wire  is 
introduced,  at  once^  to  a  pair  of  feeding  rollers,  which,  being  actuated 
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by  the  clockwork,  will  cany  it  forward  to  the  point  of  combustion. 
The  wires  may  consist  simply  of  magnesium,  or  of  magnesium  wire, 
twisted  or  combined,  with  wires  or  bands  of  other  metal,  such  as  sine, 
cadmium,  lithium,  strontium,  barium,  or  other  metals,  or  alloys  with 
magnesium.  These  metals,  or  alloys,  when  ignited,  bum  with  different 
coloured  lights,  a?  will  be  well  known  to  chemists  and  pyrotechnists ; 
and,  therefore,  signals  for  naval,  military,  telegraphic,  or  other  purposes, 
may  be  made  with  the  magnesium,  or  alloys. 

As  a  modification  of  this  improvement,  asbestos,  cotton,  flax,  or 
other  textile  substance,  capable  of  absorbing  any  concentrated  solu- 
tion, or  preparation,  of  the  above-named  metals,  may  be  combined  with 
magnesium  wire  or  bands.  The  best  preparations  for  this  purpose  are 
the  chlorates,  nitrates,  and  chlorides  of  the  metals. 

The  next  improvement  consists  in  adapting  to  the  break,  or  stopping 
mechanism  »',  of  the  clock  movement  a  wedge  j\  which  is  introduced 
into  the  tube^  containing  the  break  lever  t*.  By  inserting  this  wedge 
j,  above  the  break  lever  t^  as  indicated  by  dots  in  fis.  1,  the  stop,  or 
break  »,  will  be  kept  out  of  action  when  the  clockwork  is  required  to 
be  in  motion.  When  the  clockwork  is  to  be  stopped,  the  wedge y,  is  to 
be  withdrawn,  and  the  break  i,  will  stop  the  movement. 

Eig.  3  is  a  plan  view,  and  fig.  4  a  side  view,  of  another  mode  of 
holding  the  stop  lever  down.  In  this  instance,  the  wedge  is  dispensed 
with,  and  the  stop  lever  t',  is  held  down  by  a  stud  at  the  end  of  the  flat 
spring  j^.  As  the  lamp  is  mounted  on  three  legs,  it  can  be  placed  on 
a  table  or  stand,  and  allowed  to  remain  in  any  given  position  without 
being  held  by  the  hand.  The  tubular  wick,  or  wire  holder  e,  is  screwed 
into  its  place,  as  seen  at  e',  fig.  1;  so  that,  should  it  become  damaged, 
it  may  be  unscrewed,  and  removed  with  facility,  and  another  holder 
screwed  in  its  place.  This  tubular  holder  c,  should,  by  preference,  be 
constructed  of  platinum,  or  some  other  metal  which  is  ditficult  to  melt, 
or  the  tube  may  be  provided  with  a  platinum  nose ;  the  object  of  this 
improvement  being,  to  prevent  the  tube  from  being  fused  by  the  heat 
of  the  burning  wire.  The  vapours  evolved  by  the  combustion  of  the 
wire  escape  up  the  chimney  k,  m  which  an  upward  draught  is  produced, 
by  means  of  a  fan  or  ventilator  I,  fig.  2,  which  is  worked  by  clockwork, 
as  shown.  The  reflector  case  is  perforated  with  holes  f»,  iw,  fig.  1,  for 
the  admission  of  air  to  the  combustion  chamber.  The  air,  as  it  is 
drawn  in  by  the  ventilator  or  fan  I,  will  ascend  the  chimney  k,  and 
pass  down  the  flue  k^,  into  a  vessel  n,  cx)ntainiug  an  acid,  or  other 
solution,  capable  of  taking  up  and  absorbing  the  metallic  vapours. 

The  nei^t  improvement  consists  in  combining  sodium,  potassium,  or 
other  alkaline  metal  with  magnesium.  This  alloy  will  give  a  red,  but 
strong,  heat  and  light,  and  will  greatly  facilitate  the  ignition  of  the 
magnesium  or  other  wire.  To  adapt  this  improvement,  the  alloy  of 
sodium  and  magnesium  is  cut  up  into  small  pieces,  and  protected  from 
the  atmosphere,  by  being  coated  over  with  varnish,  and  then  wrapped 
in  tinfoil.  One  of  these  pieces  is  attached  to  the  end  of  the  magnesium 
wire  by  being  squeezed  on  it,  and,  when  it  is  required  to  ignite  the 
wire,  this  may  be  done  at  once  by  applying  thereto  a  lighted  match. 

The  patentees  claim,  "  the  general  arrangement  and  construction  of 
apparatus  described  for  feeding  forward  magnesium  or  other  wire,  to 
be  burned  for  lighting  purposes." 
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To  CowPEB  Phipps  Coles,  of  Ventnor,  in  the  Isle  of  Wight,  for  im- 
provements in  apparatus  for  working  and  loading  ordnance, — [Dated 
14th  December,  1864  ] 

The  first  part  of  this  invention  consists  in  the  employment,  for  running 
guns  in  and  out,  of  a  winch  with  a  chain,  which  may  be  placed  in  front 
or  rear  of  the  gun. 

The  apparatus  for  running  guns  in  and  out  is  represented  in  Plate 
XII.  Fig.  1  is  a  side  elevation,  and  fig.  2  an  end  elevation,  of  the  im- 
proved apparatus  for  running  guns  in  and  out.  a,  is  a  worm  w^heel 
actuated  by  a  worm  b,  on  a  vertical  shaft  c,  which  carries  a  bevil 
pinion  n,  in  gear  with  and  driven  by  another  bevil  pinion  e,  on  the 
Bpindle  of  which  a  winch  handle  f,  is  mounted.  Or  the  wheel  a,  may 
be  driven  by  spur  gearing  if  found  more  convenient.  The  shaft  of  the 
xvheel  a,  carries  a  chain  barrel  ft,  round  which,and  a  chain  pulley  e,  an  end- 
less chain  a,  a,  is  caused  to  run.  The  barrel  ft,  may  be  made  to  revolve 
in  either  direction  according  to  which  way  the  handle  r,  is  turned. 
The  pulley  c,  is  firmly  attached  to  a  chock  rf,  by  means  of  an  eye  bolt. 
Beneath  the  gun  carriage  o,  are  lugs  e,  to  which  what  is  termed  a 
compressor  is  pivoted  at  f  This  compressor  consists  of  an  excentric  y, 
on  the  end  of  a  lever  A,  to  which  a  weight  i,  is  attached,  to  keep  the 
lever  A,  when  not  acted  upon,  in  a  vertical  position,  and  when  in  that 
position  allow  the  chain  a,  to  run  freely  over  tho  excentric  y.  j,  is  a 
chain  or  cord,  which,  when  hauled  on,  draws  the  lever  A,  upwards,  and 
causes  the  excentric  y,  to  bite  or  grip  the  chain  a,  so  that  it  becomes, 
as  it  were^  fixed  to  the  gun  carriage  G ;  thus,  in  whichever  direction 
the  chain  a,  is  made  to  travel,  the  carriage  o,  will  travel  with  it. 
Instead  of  being  fitted  to  work  in  n  vertical  plane,  as  shown,  the 
compressor  may  be  made  to  work  horizontally,  and  in  that  case  the 
weight  f,  may  be  dispensed  with.  ?,  is  a  break  for  arresting  the  chain 
a,  and  with  it  the  guu  carriage,  in  any  desired  position.  This  break  is 
worked  either  by  a  hand  lever  m,  or  by  a  treadle  n,  or  by  a  self-acting 
lever  o.  The  upper  part  of  tho  lever  o,  is  struck  by  the  gun  carriage, 
so  that  the  lever  ^,  is  forced  down  and  the  break  /,  acted  upon,  y,  is  a 
clutch  worked  by  hand  levers  r,  and  *,  for  putting  the  chain  barrel  ft, 
into  and  out  of  gear ;  when  out  of  gear  tho  barrel  runs  loose  upon  its 
spindle,  t,  is  a  small  barrel  keyed  to  the  barrel  ft,  for  working  the 
tripping  or  other  tackle  employed ;  this  barrel  may  be  worked  in  con- 
nection with  or  independently  of  the  barrel  ft.  When  worked  in  connec- 
tion with  it,  the  clutch  a,  is  made  to  fix  the  barrel  ft,  firmly  to  its 
spindle  ;  and  when  worked  independently,  the  barrel  ft,  is  allowed  to  run 
loose  on  its  spindle  by  putting  the  clutch  q,  out  of  gear. 

The  second  part  of  the  invention  consists  in  apparatus  for  slinging  a 
shot  or  shell  near  the  centre  of  gravity  for  hoisting  it  up,  with  the 
means  of  fixing  it  in  this  sling  or  bearer,  or  leaving  it  free  to  move  on 
the  axis  of  the  cradle  and  pass  into  the  bore  of  the  gun.  Fig.  3  repre- 
sents a  sling  for  a  shot  for  rifled  ordnance.  The  apparatus  is  com- 
posed of  a  cradle  a,  to  which  are  fixed  two  rigid  handles  ft,  ft,  and  a 
band  r,  which  handles  and  band  are  somewhat  higher  than  the  centre 
of  gravity  of  the  projectile  when  placed  in  the  cradle,  so  as  to  prevent 
it  tipping  over.  On  the  necks,  by  which  the  handles  ft,  ft,  are  mtened 
to  the  band  c,  a  moveable  handle  or  sling  d,  free  to  revolve  is  fitted,  to 
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which  the  chain  or  pulley,  by  which  the  cradle  is  hoisted  up,  is  hooked. 
As  a  further  precaution  to  prevent  the  shot  from  turning  over  and  out 
when  suspended  by  the  chain  and  the  handle  rf,  claws  e,  e,  are  fitted, 
so  that  when  up  and  clasping  the  handle  d  (as  shown  by  the  daw  e), 
the  cradle  cannot  rotate  on  its  centre,  and  the  handle  d,  becomes  a 
fixture,  preventing  any  chance  of  the  shot  turning  out.  j^  is  a  stand 
by  which  the  apparatus  may  be  supported  in  a  vertical  position,  and  by 
which  in  the  case  of  shells  the  fuse  is  protected.  When  the  shot  is  in 
the  proper  position  for  entering  the  oore  of  the  gun  the  claws  are 
released,  and  from  the  shot  being  nearly  balanced  it  is  easily  turned 
into  position  for  loading.  When  the  shot  has  entered  the  muzzle  of 
the  gun  the  cradle  is  slipped  off  and  the  shot  forced  home  by  a  rammer 
in  the  usual  manner.  If  preferred,  instead  of  the  claws  e,  e*,  a  pin  or 
ft  clamp  screw  may  be  fitted. 

The  patentee  claims,  "  First, — constructing  apparatus  for  running 
guns  in  and  out,  composed  of  a  winch  and  chain,  arranged  and  actuated 
pubatjmtially  in  manner  described.  Secondly, — constructing  apparatus 
for  slinging  shot  and  shell,  substantially  as  cfescribed." 


2b  Samuel  Hood,  of  King  TFilliam'Sireet,  for  an  improved  method  of 
securing  coal  plates,  applicable  to  the  securing  of  glazed  area  gralinqt, 
trap  doors,  and  other  similar  covers. — [Dated  14th  December,  1864.] 

The  object  of  this  invention  is  to  secure  coal  plates  from  the  outside, 
and  that  in  an  easier  and  more  effective  manner  than  is  usnaliy  done 
by  a  chain  and  staple,  or  by  a  staple  and  crossbar  applied  from  the  inside. 
These  means  of  fastening  from  the  inside  are  difficult  to  effect  when 
the  cellar  is  full  of  coals.  The  invention  consists  in  connecting  to  the 
under  side  of  the  plate,  at  two,  three,  or  more  points,  hooks  or  catches, 
BO  formed  and  weighted,  that  upon  the  plate  being  placed  on  its  seat, 
the  engaging  part  of  the  hooks  snail  be  forced  outwams  from  the  centre, 
and  take  hold  on  the  under  face  of  the  seat,  whereby  the  plate  will  be 
secured  from  being  raised  from  the  outside,  until  the  catches  are 
released  from  the  inside  of  the  cellar. 

The  figure  in  Plate  XI.  is  a  vertical  section  of  the  improved  coal 
plate.  It  is  the  same  when  applied  to  glazed  area  gratings,  trap  doors, 
and  other  fc»imilar  covers,  a,  is  the  plate ;  b,  b,  b,  are  three  fiangee, 
depending  at  equal  distances  from  the  under  side  of  the  plate,  and  cast 
with  two  brackets  c,  from  which  depend  weighted  catches  n,  suspended 
from  pins  £,  which  pass  through  the  brackets  c,  and  the  top  of  the  catch. 
The  catches  are  made  heavy  at  back,  so  that  the  force  of  gravitation 
will  cause  the  hook  of  the  catch  to  project  outwards  and  under  the 
seating,  f,  f,  are  projections  on  the  other  side  of  the  plate  to  enter 
apertures  made  for  their  reception  in  the  seating,  in  order  to  prevent 
theplate  being  turned  round  or  rotated. 

The  patentee  claims,  **  connecting  to  the  under  side  of  coal  plates, 
gratings,  doors,  and  corers,  two,  three,  or  more  points,  hooks,  or  catches, 
arranged  and  acting  substantially  as  described. ' 
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To  Josi  Puio  Y  LlaqostebA)  of  the  Strand,  for  improvements  in 
machinery  for  spinning  cotton  and  other  fibrous  materials, — heing  a 
communication, — [Dated  20th  December,  1864<.] 

This  invention  consists  in  driving  spindles  hj  means  of  a  rolling  fric- 
tion from  a  wheel  or  drum  made  of  or  covered  with  leather,  or  other 
suitable  material  of  sufficient  elasticity,  and  affording  sufficient  adhe- 
rence to  or  against  the  part  of  the  spindle  which  is  thereby  driven. 
The  spindles  are  driven  in  pairs — ^that  is  to  say,  two  from  each  wheel  or 
drum — a  number  of  such  wheels  or  dnims  so  actuating  their  pairs  of 
spindles  being  driven  by  bevil  or  other  gearing,  or  in  any  other  conve- 
nient manner.  The  invention  also  consists  in  making  moveable  (instead 
of  fixed)  the  steps  or  bottom  bearings  in  which  the  spindles  revolve, 
and  causing  them  to  be  pressed  towards  the  wheels  or  drums  by  wedges 
with  weights  suspended  from  thorn,  or  by  springs,  so  as  to  keep  the 
spindles  fairly  and  properly  in  contact  with  the  peripheries  of  the  drums. 

In  spinning;  machinery  of  the  ordinary  description,  the  spindles  are 
furnished  mth  small  pulleys,  round  which  pass  cords  from  drums  of  a 
large  diameter,  and  wnich  are  placed  horizontally  or  vertically  in  some 
convenient  position,  each  spindle  having  a  separate  driving  cord. 
This  arrangement  presents  several  defects,  especially  with  drums  placed 
horizontally ;  for,  in  order  that  it  should  work  conveniently,  the  upper 
t^ig/d  or  the  lower  edge  of  the  drum  should  be  on  a  level  with  the 
groove  of  the  pulley,  to  enable  the  cord  to  run  properly  in  its  groove. 
But  the  drum  being  of  large  diameter,  the  cord  forms  a  wide  or  open 
angle  upon  the  plane  of  the  groove,  thereby  producing  a  continual  and 
considerable  friction  of  the  cord  against  the  upper  or  lower  edge  of  the 
groove,  causing  loss  of  power  and  also  a  stretcning  of  the  cord  and  con- 
sequent irregularity  of  twist;  and  this  irregularity  is  increased  by 
atmospheric  influences  of  moisture  and  temperature,  which  stretch 
and  relax  the  cords,  and  that  differently  for  each,  according  to  its 
particular  (quality  and  the  time  it  may  have  been  in  use. 

By  this  invention  a  p^ect  or  greatly  improved  regularity  of  speed 
and  diminution  of  friction,  and  of  absorbed  or  lost  power,  are  obtained. 
The  pulleys,  cords,  and  the  ordinary  drums  are  dispensed  with,  and  re- 
placed by  the  arrangement  shown  in  Plate  XI.,  where  £^.  1  is  a  front  ele- 
vation of  a  portion  of  a  spinning  machine,  and  fig.  2  a  side  view  of  same, 
partly  in  section,  with  the  improvement  applied  thereto,  a,  is  a  driving 
shaft]  on  which  are  bevil  wheels  h,  b,  in  ge&r  with  the  bevil  pinions  jp,  p, 
which  are  cast  on,  or  in  one  with  the  lengthened  tubular  stems  or  axles 
of  the  drums  c,  c.  These  drums  are  covered  each  with  a  leather  band 
Cj  and  revolve  on  pivots  f  fixed  to  the  arms  g,  y,  projecting  from  the 
frame  A,  which  supports  the  twisting  spindles  z,  z,  of  the  machine. 
These  spindles,  instead  of  being  furnished  with  pulleys  as  is  usual,  are 
formed  with  an  enlarged  cylindrical  or  roller-shaped  and  accurately- 
turned  surface  it,  near  their  lower  end,  against  which  the  elastic  band 
e,  of  a  drum  c,  presses,  and  by  the  rolling  friction  so  occasioned  the 

Spindles  are  caused  to  revolve,  each  drum  driving  two  spindles ;  or,  if 
esired,  the  machine  may  be  arranged  for  each  drum  to  arive  only  one 
spindle.  The  several  spindles  rest  each  at  its  lower  end  in  a  step  or 
bearing  o,  which  is  carried  by  the  frame  h,  and  is  free  to  move  to  a 
small  extent  therein  towards  and  away  from  the  drums  c,  and  each  such 
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step  or  bearing  is  furnished  with  a  Bmall  wedge  t,  from  wbich  a  weight  i* 
is  suspended,  the  inclined  surface  of  the  wedge  bearing  against  a  corre- 
sponding surface  on  the  frame  h,  bj  which  means  the  step  o,  is  pressed 
towards  the  drum  c,  and  consequently  the  spindle  z,  is  kept  in  proper 
contact  with  the  elastic  covering  e,  upon  the  drum,  the  degree  of  pres- 
sure being  regulated  as  may  be  necessary  by  using  a  lighter  or  heavier 
weight  f*.  The  same  object,  may,  however,  be  attained  by  springs,  or 
in  any  convenient  manner. 

The  patentee  remarks,  "  that  the  disposition  of  the  bevil  gearing  as 
represented  may  be  varied,  the  pinions  p,  being  close  up,  or  nearly  to 
the  discs  of  the  drums,  instead  of  on  the  lower  ends  of  lengthened 
tubular  axles,  and  the  driving  shaft  a,  and  wheels  &,  being  raised  and 
placed  at  the  back  of  thd  arms  or  brackets  ^ ;  but  if  so,  the  gearing 
should  be  hyperboloidal  or  oblique :  or  the  wheels  or  drums  c,  may  be 
driven  in  any  other  convenient  manner." 


To  James  Bybne,  of  Duhlhi,  for  improvements  in  governors. — [Dated 
22nd  December,  1864.] 

This  invention  consists  of  an  adjustive  governor  applicable  to  steam 
engines  or  other  motive-power  engines  and  machinery.  The  principle 
of  this  governor  is,  that  the  centriiugal  force  of  the  balls  at  the  extremi- 
ties of  the  revolving  pendulums  is  cquilibriated  at  any  required  speed 
by  the  force  of  gravity  of  an  adjustable  counterweight  or  the  tension  of 
a  spring,  by  which  means  a  valve  may  be  actuated  or  machinery  con- 
trolled. 

The  figure  in  Plate  XI.  shows  a  side  elevation  of  the  improved  adjus- 
tive governor,  with  the  valve  connections  and  other  adjustments ;  n,  is  a 
wrought-iron  spindle,  having  a  disc  at  the  base  with  holes  in  it,  whereby 
it  may  be  bolted  to  a  similar  disc  on  a  vertical  shaft  of  a  length  de- 
pendent on  circumstances ;  &,  is  a  bulb  forged  on  the  spindle  a,  having 
two  through  mortices  in  it,  crossing  each  other  at  right  angles.  In 
these  mortices,  four  crank  pendulums  n,  n,  are  secured  by  bolts  with 
split  pins  and  washers.  The  arrangement  of  the  pins  in  these  joints 
gives  mutual  security,  for  even  if  the  split  pin  and  washer  of  any  one  of 
them  flies  out,  the  joint  pin  cannot  come  out,  as  the  head  will  come  io 
contact  with  the  point  of  its  successor,  which  must  be  backed  con- 
siderably before  it  can  pass,  c,  is  a  brass  cylinder,  moveable  vertically 
on  the  spindle,  which  is  made  hexagon  at  this  part  in  preference  to 
feather  keys,  d^  is  an  oil  hole  in  the  cylinder,  which  must  be  left  open, 
as  it  answers  for  an  air  passage  also.  0,  is  a  steel  concave  centre  dnven 
into  the  top  of  the  cylinder.  /,  is  a  spindle,  the  lower  end  of  which 
iits  the  concavity  of  the  centre  «,  and  is  made  to  slide  vertically  through 
the  guide  «,  which  may  be  bolted  to  a  bracket  or  stay  from  any  conve- 
nient place,  g,  y,  y,  y,  are  four  balls,  each  fixed  on  its  pendulum  »,  by 
a  nut  fitted  into  a  recess  in  the  ball.  A,  h,  A,  A,  are  four  guides  for 
the  pendulums,  forged  on  a  centre  ring,  which  is  keyed  on  to  the  disc. 
The  pendulums  may  be  made  wider  at  that  part  where  they  pass 
through  the  guides,  so  as  to  present  a  good  bearing  surface.  «,  is  a  strap 
bolted  to  the  steam  pipe,  and  forming  a  bearing  for  one  end  of  the  throttle 
valve  spindle,    j^  is  a  regulating  lever,  which  is  made  and  adjusted  «> 
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as  to  have  an  arc  of  traverse  of  the  same  number  of  degrees  as  the  arc 
of  one  of  the  revolving  pendulums,  k,  is  an  adjustable  counterweight 
on  the  lever  y,  whereby  the  different  speods  may  be  controlled,  the 
weight  being  placed  higher  up  the  lever  for  slow  speeds,  and  vice  versd^ 
intermediate  points  controlling  intermediate  speeds.  A  spring  balance 
maj  be  substituted  for  the  counterweight,  bj  attaching  it  to  the  regu- 
lating lever  and  a  fixed  point  at  any  convenient  distance.  By  using 
the  spring  balance,  the  adjustable  governor  can  be  applied  to  mariue 
engines.  The  governor  is  instantaneous  in  its  action,  for  the  counter- 
weight maintains  a  constant  pressure  on  the  steel  centres,  and  the 
intermediate  gear  is  always  maintained  tight,  so  that  the  slightest 
alteration  in  the  speed  is  instantly  communicated  to  the  valve. 

The  patentee  claims,  "  the  general  arrangement  and  construction  of 
governors,  as  described." 


To  James  Patekson,  of  Dundee^  Forfarshire,  N.B.y  for  improvements 
in  the  treatment  of  jute  and  other  fibrous  substances,  and  in  the 
machinery,  apparatus,  or  means  connected  therewith, — [Dated  23rd 
December,  1864.] 

This  invention  relates  to  certain  improvements  in  the  constrmction 
and  arrangement  of  machinery  or  apparatus  employed  for  "  batching'* 
and  softening  jute,  hemp,  or  other  fibrous  substances,  whereby  these 
processes  are  conducted  in  a  more  rapid  and  efficient  manner  than 
nitherto. 

The  figure  in  Plate  XI.  is  a  partial  transverse  section  and  elevation 
of  the  improved  apparatus,  a,  is  the  framing  of  the  machine,  which 
consists  of  a  rectangular  bed  at  the  bottom,  to  which  are  fixed  the 
guides  B,  for  holding  the  bushes  c,  of  three  or  more  pairs  of  grooved 
and  fluted  rollers  n,  d*,  and  n^,  d**.  At  suitable  distances  along  the 
framework  a,  brackets  are  fixed  for  carrying  the  shafts  e,  f,  and  s,  by 
which  the  rollers  D,  n*,  and  n^,  n"*,  are  driven.  The  upper  and  lower 
rollers  d,  n',  and  d^,  n^,  are  alternately  grooved  and  fluted,  and  by  the 
method  of  arranging  the  gearing  the  fluted  rollers  are  driven  from  the 
side  of  the  machine  opposite  to  that  from  which  the  grooved  rollers 
are  driven,  and  slightly  faster  than  these  grooved  ones.  In  the  figure 
one-half  of  the  grooved  rollers  n,  n*,  are  shown  cut  away,  and  the 
small  spur  pins  c,  and  d,  are  those  which  project  from  and  by  which 
the  next  pair  of  grooved  rollers  behind  the  fluted  ones  n*,  n^,  are 
driven ;  the  fluted  rollers  n*,  n',  are  driven  by  means  of  the  shaft  s, 
and  wheels  t,  on  the  other  side  of  the  machine.  Extending  across  the 
top  part  of  the  framing  is  the  perforated  tube  o,  which  is  divided 
about  the  centre  by  the  diaphragm  h,  and  at  about  the  centre  of  each 
of  the  halves  of  the  tubes  g,  a  hollow  branch  i,  is  formed,  connected 
by  the  pipe  j,  to  the  valve  or  regulator  k,  the  cross-feed  pipe  l, 
extending  directly  over  the  top  of  the  machine,  having  a  branch  M,  at 
its  central  part  communicating  to  the  reservoir,  not  shown,  and  which 
may  be  placed  in  any  suitable  position.  In  the  top  of  the  framing 
standards  are  fixed,  at  the  upper  end  of  which  a  joint  o,  is  formed,  to 
which  is  coupled  the  bent  lever  p,  the  lower  part  of  which  rests  upon 
the  bearings  of  the  upper  set  of  rollers.     At  a  certain  part  of  the  hori- 
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sonlal  length  of  the  lever  p,  the  plunger  or  valve  q,  is  attached;  and  as 
the  lever  is  lifted  the  plunger  or  valve  q,  is  also  raised,  and  in  propor- 
tion varying  with  the  amount  of  opening  which  the  valve  q,  has  is  the 
quantity  of  liquid  run  upon  the  jute  regulated.  A  table  is  fixed  on  a 
level  with  the  point  of  intersection  of  the  fluted  rollers  upon  which  the 
jute  is  laid  for  being  fed  into  the  softening  machine. 

The  mode  of  caiTjring  out  thfe  invention  is  as  follows : — The  machine 
being  put  in  motion,  the  jute  is  gradually  drawn  forward  on  the  table,  and 
passes  between  the  first  pair  of  rollers  n,  n*.  The  thickness  of  the  layer 
of  jute  as  it  passes  through  causes  the  upper  set  of  rollers  to  be  raised, 
which  raising  movement  is  communicated  by  means  of  the  intervention 
of  the  lever  p,  to  the  regulator  <^v  By  this  means  the  quantity  of  oil 
allowed  to  fall,  as  shown  at  tf,  a,  on  the  jute  as  it  passes  through  is 
regulated  by  the  quantity  of  jute  so  passing. 

The  patentee  claims,  "  First, — the  generd  arrangement  and  construc- 
tion of  machinery  or  apparatus  for  treating  and  preparing  jute  or  other 
fibrous  substances,  substantially  as  described.  Second, — the  application 
of  a  softening  liquid  to  be  used  in  combination  with  machinery  for  pre- 
paring jute  and  other  fibrous  substances,  substantially  as  described. 
Third, — the  arrangement  and  construction  of  a  valve  or  regulator  fur 
governing  the  supply  of  the  softening  fluid,  and  the  means  of  actuating 
the  same  from  the  raising  of  the  rollers,  substantially  as  described.*' 


To  EnwABD  Sauhdeks,  of  jBridge-street,  Westminster ^  for  improvements 
in  affixing  armour  plates  to  vessels  andr other  structures,  and  in  boUs, 
screws,  spikes,  and  rivets  to  be  used  for  these  and  other  purposes, — 
being  a  communication, — [Dated  23rd  December,  1864.] 

This  invention  relates  to  the  use  of  screw  and  other  bolts,  spikes,  and 
rivets  of  novel  construction  for  general  faistening  purposes,  and  amongst 
others  the  &steiiitig  or  securing  of  iron  &nd  armour  plates  to  marine  and 
other  batteries,  ships  of  war,  and  other  vessels,  in  lieu  of  the  solid  metal 
bolts,  spikes,  a'Hd  dvets  hithertb  ti^ed.  When  solid  bolts  are  used  in 
affixing  plates  of  iron  to  the  above  structures,  they  are  liable  to  be  either 
driven  tliWmgh  ot  shattered  or  broken  by  the  impact  of  heavy  projec- 
tiles ;  this  MabilitPf  increases  as  the  siee  and  consequent  rigidity  of  the 
solid  bolls  is  ^ugtiietited,  as  hi  the  case  of  thick  and  heavy  plates,  in 
fastening  \liiich  it*  becomes 'necessaiy  to  increase  the  size  of  the  bolts, 
in  order  that  thev  ma^  stippt^rt  te  well  as  fasten  the  same  to  the  under 
work,  To'remeay  the  above  drffect  in  these  fastenings  is  the  object  of 
this  inventicm,  which  is -accomplished  by  making  the  body,  shank,  or 
centre  pirt  of  the  bolt,  spike;  or  rivdt'  of  a  number  of  wires,  rods,  or 
strands  twisted;  Or  so  pkced  together  that  in  transverse  section  they 
shall  possess  l^e  Ve(][uir6d  tensile  strength,  and  at  the  same  time  a  con- 
siderable degree  of  elasticity,  and  to  make  the  heads  and  ends  or  points 
solid,  by  beating  und  welding,  hammering,  or  compressing  the  same. 

The  figures  in  Plate  XI.  illustrate  several  forms  of  the  improved 
bolts,  spikes,  and  rivets,  in  making  which  a  good  piece  of  wire  rope  is 
emplojred,  the  same  being  cut  to  the  required  length,  and  the  heads 
and  points  or  ends  are  forged  solid.  Instead  of  welding  or  forging  the 
wires  to  form  the  head  of  the  bolt,  they  may,  in  some  cas^,  be  spread 
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out,  and  wedges  driven  in  to  spread  them  from  the  outside,  so  as  to 
cause  the  whole  mass  to  conform  to  the  tapering  hole  in  the  plate,  and 
then  to  cover  it,  if  necessary,  by  any  suitable  kind  of  metallic  or  other 
packing. 

The  patentee  claims,  "the  method  of  consti?ucting  a  screw  bolfc,^ 
blunt  bolt,  spik%  or  rivet  of  wire  or  rods  of  any  shape,  in  such  manner 
that  with  a  solid  end,  with  or  without  thread,  and  solid  or  proper  head, 
the  shank  or  intermediate  portion  shall  retain  a  certain  degree  of  elas- 
ticity not  possessed  by  any  ordinary  solid  rivet,  spike,  screw,  or  bolt." 


To  Eduund  Mobewood,  ofCheam,  Surrey,  for  mprovements  in  coating 
metals,— [Dated  24th  December,  1864.] 

Iw  the  operation  of  coating  sheets  or  plates  of  metal  with  melted 
coating  metal,  it  is  very  important  (especially  when  one  kind  of  flux  is 
used  on  the  surface  of  the  coating  metal  on  the  entrance  side  of  the 
bath  of  melted  metal,  and  another  kind  of  flux  or  no  flux  at  all  on  the 
exit  side)  to  have  such  an  arrangement  as  to  free  the  surface  of  the 
plate  or  sheet  from  any  of  the  flux  which  may  cling  to  it  as  it  passes  into 
the  coating  metal  from  the  flux  on  the  entrance  side,  arid  to  prevent 
(as  fiftr  as  possible)  any  flux  or  foreign  matter  from  travelling  with  the 
sheet  under  the  coating  metal,  and  to  that  part  of  the  bath  from  which 
the  plates  make  their  exit.  In  order  to  accomplish  this,  the  lower 
part  of  one  or  both  sides  of  the  flux  box  is  made  moveable,  or  turns  on 
a  hinge  in  such  a  position  that,  when  at  rest  and<5losed,  one  point  of  each 
side  of  the  lower  part  touches  a  point  of  the  other  side  of  the  flux  box, 
as  shown  in  section  in  Plate  XI.  at  fig.  1,  where  a,  represents  the  flux 
box,  and  5,  the  side  that  is  hinged  at  the  point  c.  The  points  which 
touch  are  below  the  surface  of  the  coating  metal,  and  placed  so  far 
below,  that  when  the  plates  are  put  into  the  flux  hox  such  plates  are 
immersed  in  the  coating  metal  when  resting  pn  the  bpttom  of  the  flux 
box,  and  if  the  flux  box  be  in  a  dipping  bath  of  tin  or  terne  metal  for 
ordinary-sizoci  plates,  they  will  be  wholly  immersed  in  such  metal ;  but 
if  the  coating  metal  be  other  than  tin  or  terne  metal,  say,  zinc,  or  the 
sheets  of  very  large  size,  such  sheets  may  be  only  partially  immersed  in 
the  coating  metal  when  they  begin  to  pass  out  through  the  moveable 
part  of  such  flux  box.  The  hinged  or.  moveable  part  of  the  side  is  also 
so  far  below  the  surface  of  the  coating  metal  that  the  upper  portion, 
which  is  stationary,  is  sufficient  to  confine  the  flux  within  the  flux  box. 
When  the  sheets  are  pressed  down  through  the  bottom  of  the  flux  box 
they  make  their  entrance  into  the  melted  metal  by  pushing  the  move- 
able side  or  sides  sufficiently  apart  from  each  other  to  allow  them  to 
pass,  or  these  sides  may  be  pushed  apart  by  means  of  a  lever,  as  shown 
at  d.  The  lever  may  be  worked  either  by  hand  or  by  a  weight  suspended 
from  the  lever,  which  should  be  so  regulated  that  the  weight  and 
pressure  of  the  plates  on  the  moveable  sides  would  cause  those  sides  to 
part  asunder,  and  aJlow  the  plates  to  enter  into  the  melted  metal.  By 
this  means  the  plates  are  retained  a  short  time  within  the  flux  box,  and 
under  the  coatmg  metal.  To  enable  the  plates  or  sheets  readily  to 
push  apart  the  moveable  side  of  the  flux  box,  the  bottom  edge  of  the 
moveable  side  is    made  of  half-round  wrought  iron,  the   somewhat 
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rounded  part  bein^  presented  to  the  surface  of  tlie  plate  as  it  passes 
out  or  brushes  by  it. 

In  coating  iron  with  tin  or  lead,  or  zinc,  or  their  alloys  in  a  raelted 
state,  by  means  of  rollers,  the  sheet  in  passing  through  the  flux  into 
and  under  the  coating  metal  is  apt  to  draw  down  with  it  some  of  the 
flux  or  foreign  matter,  and  either  to  deposit  the  same  on  the  rollers  as 
it  passes  between  them,  especially  between  the  first  or  second  pairs, 
or  to  get  such  foreign  matter  more  or  less  pressed  on  to  the  surface  of 
the  iron  by  the  nip  or  bite  of  such  rollers.  In  order  to  avoid  this  as 
much  as  possible,  the  improved  apparatus  is  employed  for  transmitting 
or  passing  the  plates  or  sheets  through  the  bath  of  coating  materials  to 
the  part  where  they  make  their  exit,  or  are  extracted. 

Plutes  or  grooves  are  made  in  the  pairs  of  rollers  between  which 
the  sheets  first  pass  after  being  immersed  under  the  surface  of  the 
coating  metal,  such  grooves  being  of  the  depth  of  about  three-quarters 
•of  an  inch,  and  to  the  breadth  of  about  two  inches,  with  an  interval  of 
about  one  inch  between  each  groove  or  flute,  the  diameter  of  such 
rollers  from  top  of  projection  to  top  of  projection  being  four  inches. 
These  flutes  are  made  to  circle  round  the  rollers,  and  the  flutes  and 
projections  of  each  roller  of  the  pair  are  so  arranged  that  when  the 
pair  are  revolving,  the  projections  of  one  of  the  pair  are  opposite  to 
and  meet  the  projections  of  the  roller  of  the  other  pair,  and  the  grooves 
and  flutes  are  opposite  to  and  meet  the  grooves  or  flutes  in  the  other 
roller,  of  the  pair.  The  fluted  or  grooved  rollers,  which  are  supported 
•in  bearings,  only  bite  or  touch  the  sheets  where  the  projections  of  each 
roller  of  the  pair  meet  one  another,  and  no  pressure  is  given  to  those 
parts  of  the  sheets  which  pass  between  the  grooves  or  hollows. 

Another  mode  by  which  the  same  object  is  attained  is  as  follows : — 
The  first  two  pairs  of  rollers  are  arranged  as  shown  in  section  at  fig.  2, 
so  as  to  effect  what  may  be  termed  an  alternately  over  and  imder 
action  upon  the  sheet  or  plate.  By  this  means  pressure  to  both  the 
upper  and  under  side  of  the  same  part  of  the  sheet  passing  between 
the  pairs  of  coating  rollers  is  avoided,  although  the  revolution  of  such 
pairs  of  rollers  causes  the  plate  to  travel  when  passing  between  them 
in  the  desired  direction  ;  and  the  right  travel  ot  the  sheets  by  means 
of  guides  is  insured. 

The  improved  apparatus  for  i)roviding  properly  for  the  exit  or 
extraction  of  the  plate  or  sheet  is  arranged  as  shown  in  section  at 
.fig.  8,  where  a,  6,  is  the  last  or  finishing  pair  of  rollers  (working  in 
contact  with  coating  metal)  through  which  the  sheets  or  pieces  of  iron 
.  in  process  of  coating  make  their  exit  from  a  bath  of  coating  metal. 
The  rollers  are  sb  arranged  that  they  work  imder  the  surface  of  the 
melted  coated  metal  at  such  a  depth  (although  their  tops  are  above 
the  surface)  that  the  coating  metal  rises  above  the  centre  or  nip  of  the 
finishing  rollers  so  far  as  to  form  a  supply  or  channel  of  melted  coat- 
ing metal  above  the  nip  or  centre  of  such  rollers,  and  through  that 
•  channel  the  sheets  pass  out  of  the  bath  after  leaving  the  nip  of  the 
finishing  rollers.  By  passing  the  sheet  or  plate  out  through  a  channel 
of  coating  metal,  after  leaving  the  nip  of  the  finishing  rollers^  those 
parts  which  may  have  been  imperfectly  covered  or  wnich  may  have 
had  their  surfaces  of  coating  too  much  thinned  in  passing  through  the 
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nip  of  the  finishing  pair  of  rollers,  obtain  a  further' coating  of  the 
melted  metal. 

Another  advantage  attending  this  arrangement  is,  that  the  finishing 
rollers,  in  their  revolution  through  and  out  of  the  melted  metal,  bring 
up  (especially  in  the  case  of  tin)  and  carry  over  as  they  revolve  that 
which  18  technically  called  "  scruff"  upon  their  upper  surfaces;  and  as 
such  upper  parts  of  the  rollers  in  revolving  re-enter  the  coating  metal 
on  the  side  away  from  the  nip,  they  leave  the  "  scruff"  on  the  surface 
of  the  bath  of  melted  metal  on  the  outer  side  of  each  roller.  The 
"scruff"  can  easily  be  collected  and  withdrawn  from  that  part  by 
means  of  a  flattened  rod  of  iron  or  other  suitable  means,  oy  this 
arrangement  the  rollers  act  the  part  of  scavengers  to  the  channel  of 
coating  metal  which  is  between  them  and  immediately  above  their  nip. 

It  should  be  observed  that  it  is  not  advisable,  in  coating  sheet  metal, 
to  keep  a  flux  on  the  surface  of  this  channel  of  melted  coating  metal 
unless  the  means  of  removing  it  readily  from  the  surface  of  the  coated 
plates  is  provided.  On  the  exterior  side  of  the  finishing  rollers  a,  by 
18  kept  a  suitable  flux,  as  tallow  or  grease,  for  tin  or  terne  metal,  as 
represented  at  to,  w.  In  some  cases,  where  a  ready  means  of  re- 
moving the  flux  from  the  surface  of  the  coated  sheets  is  available,  a 
flux  is  used  upon  the  channel  of  coating  metal,  as  such  flux  causes  the 
sheets  to  travel  out  rapidly  and  brings  out  a  thinner  coating  of  metal 
on  their  surface  than  if  the  sheets  came  out  through  clear  metal. 

In  coating  with  tin  or  terne  metal,  when  it  is  desired  to  prevent  the 
sheets  bringing  out  on  their  surface  anv  flux  or  grease,  they  emerge 
or  are  extracted  from  the  channel  of  sucn  melted  metal,  no  flux  is  used 
on  the  channel  of  such  melted  metal  between  the  finishing  rollers ;  and  the 
surface  of  the  channel  is  kept  about  two  inches  above  the  nip  or 
centre  of  those  rollers.  lu  coating  with  zinc,  a  layer  of  fine  sand  is 
used,  slightly  damp,  on  the  channel  of  melted  zinc  between  the  finish- 
ing rollers,  and  muriate  of  ammonia  on  the  exterior  side ;  but  if  the  sheets 
in  process  of  coating  follow  one  another  steadily  and  rapidly,  such 
channel  of  melted  zinc  is  uncovered,  and  in  that  case  a]  flux  of  sal- 
ammoniac  on  the  surface  of  the  melted  zinc  is  employed  on  the  ex- 
terior sides  of  the  finishing  rollers.  In  coating  with  tin,  when  it  is 
desired  to  make  rapid  work  in  order  to  keep  the  channel  of  melted 
met&l  through  whicn  the  sheets  emerge  after  leaving  the  nip  of  the 
rollers  dear  of  scruff  and  foreign  matter,  an  oblong  box  e,  is  used,  in 
addition  to  the  rollers  which  act  as  scavengers.  This  box  is  made  of 
wrought  iron,  open  both  at  the  top  and  bottom  in  the  said  channel  of 
melted  coating  metal,  the  lower  ends  of  which  converge.  The  sheets 
in  process  of  coating  pass  up  from  the  nip  of  the  finishing  rollers  into 
and  through  the  narrow  opening  at  the  bottom  of  this  oblong  box, 
being  guided  into  it  by  means  of  small  guide  pins  i,  about  an  eighth 
of  an  inch  in  diameter,  projecting  outwardly  below  the  bottom  of  the 
box,  so  as  to  insure  the  entrance  of  the  sheets  into  such  box.  This 
oblong  box  is  made,  at  the  end  where  the  sheets  enter,  of  about  a 
quarter  of  an  inch  in  width,  extending  lengthways  along  the  oblong 
box  or  trough,  which  widens  out  towards  the  top,  where  the  opening  is 
from  about  an  inch  and  a  half  to  two  inches  wide,  and  the  sides  of  such 
box  are  made  so  as  to  yield  readily  to  the  pressure  which  may  be 
caused  by   sheets  of  more  than  ordinary  thickuess  passing  between 
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them.  If  it  be  found  that  there  is  more  impurity  in  the  coating  metal 
than  is  got  rid  of  bj  the  last-described  modes,  an  oblong  box  of  like 
character  is  also  placed  between  the  rollers  which  are  next  below  the 
finishing  rollers.  When  finishing  rollers  are  used  with  a  channel  of 
coating  metal  above  their  nip,  as  before  described,  such  rollers  are 
made  of  about  six  or  eight  inches  diameter,  so  that  they  may  form  a 
kind  of  heated  wall  above  the  surface  of  the  melted  metal  which  does 
not  rise  above  the  nip  of  the  rollers  to  nearly  the  level  of  th^  upper 
surfaces.  By  using  rollers  of  this  diameter,  the  advantage  of  passing 
the  sheets  or  plates,  on  their  emerging  from  the  bath  of  coating  metal, 
into  a  stratum  of  heated  air,  is  obtained:  this  assists  the  melted  coating 
metal  in  arranging  itself  evenly  on  the  surface  of  the  sheet  or  plate 
and  gives  more  opportunity  to  the  superfluous  melted  metal  to  guit 
the  sheet  or  plate  as  it  makes  its  exit,  and  to  give  a  steady  and  upright 
motion  to  the  sheets  or  plates.  These  finishing  rollers  should  be  made 
hollow.  Guides  and  guiding  rollers  e,  e,  as  shown,  may  also  be  used, 
so  shaped  and  placed  as  to  cause  the  plates  to  enter  between  the 
finishing  rollers  less  curbed.  These  rollers  are  capable  of  adjustment 
by  screws  or  otherwise.  In  order  effectually  to  prevent  the  rollers 
from  retaining  on  their  surface  scrufl^,  oxide,  flux,  or  foreign  matter 
which  they  might  place  on  the  surface  of  the  plates  in  process  of  coat- 
ing as  they  pass  up  between  the  nip  of  such  finishing  rollers,  scrapers  or 
brushes  are  employed,  as  shown  atyj/1 

As  it  is  most  important  (especiaUy  when  coating  with  melted  lead  or 
tin)  that  the  motion  of  the  finishing  rollers  should  be  very  steady  and 
even,  and  that  there  should  be  as  little  jolt  or  jar  or  waving  of  the  coating 
metal  in  the  channel  as  possible,  a  cog  wheel  a,  is  used,  working  in 
eorobination  with  a  friction  wheel  5,  as  shown  in  fig.  4.  The  friction 
wheel  in  this  case  makes  the  motion  of  the  cog  wheels  steady  and 
regular. 

In  the  specification  of  patents  granted  to  the  present  patentee,  dated 
the  14th  January  n|d  7th  August,  1863,  a  preparatory  flux  or  cleansing 
fluid  bath  is  descrillbd,  through  which  the  sheets  travel  before  entering 
the  flrst  coating  metal  bath,  in  order  to  make  such  sheets  or  pieces  in 
a  fit  state  to  take  the  coating  metal  readily,  whether  such  sheets  are  to 
be  coated  by  the  dipping  or  roller  process.  Now  it  has  been  ascer- 
tained that,  in  using  such  preparatory  flux  in  coating  metals,  a  great 
improvement  is  eflected  by  employing  a  vessel  made  of  a  metal  nega- 
tive to  tin,  such  as  copper  instead  of  iron,  for  the  purpose  of  containing 
such  preparatory  flux  ;  and  when  rollers  are  used  to  assist  the  trans- 
mission of  the  sheets  through  such  preparatory  bath  of  flux  or  cleansing 
fluid  or  thence  to  the  coating  metal,  they  should  be  made  of  copper  in 
the  place  of  iron.  When  the  copper  pan  is  three-quarters  full  with 
the  preparatory  solution  hereinafter  described,  the  slieets  are  placed 
in  the  fluid,  anci  then  sufficient  chloride  of  copper  is  added  from  time 
to  time  to  cause  the  plates,  when  they  emerge,  to  have  a  slight  film  of 
the  copper  or  salt  of  copper  on  their  surfaces*  Wood  or  other  mate- 
rial may  bo  used  in  niaking  this  vessel,  if  copper  forms  such  portion  as 
to  come  in  contact  with  the  cleansing  fluid. 

In  coating  with  tin,  lead,  or  the  alloys  of  tin  and  lead,  the  prepani- 
tcry  fluids  or  flux  used  in  the  copper  pan  should  be  a  solution  of 
chloride  of  tin — that  is,  tin  dissolved  in  the  muriatic  acid  of  commerce — 
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until  the  acid  is  completely  neutralised  by  the  tin,  and  two  quarts 
of  water  is  added  to  each  pint  of  solution.  When  coating  with  zinc,  a 
solution  of  chloride  of  zinc  is  used,  adding  thereto  •f\fth  by  measure  of 
sal-ammoniac  in  solution,  and  also  adding  to  each  pint  of  this  solution 
two  quarts  of  water.  When  coating  with  an  alloy  of  tin  and  zinc,  or 
of  tin,  lead,  and  zinc,  the  same  preparatory  liquid  or  fluid  flux  is  used 
as  in  the  case  of  coating  with  tin,  lead,  or  the  alloys  of  tin  and  lead, 
these  preparatory  fluids  being  heated  at  about  150^  Fahr. 

In  employing  for  coating  metals  a  bath  of  melted  metal,  as  above 
described,  it  is  found  that  it  is  a  great  improvement  to  use  a  pan  or 
vessel  2r,  made  of  crucible  earthenware,  capable  of  bearing  the  heat, 
and  placed  as  shown  at  fig.  2,  so  that  it  rests  upon  and  penetrates  more 
or  less  into  and  under  the  surface  of  the  coating  metal.  This  additional 
pan  is  filled  with  sand  or  other  matter,  which,  being  a  slow  conductor  of 
heat,  causes  the  heat  to  be  retained  in  the  bath  of  heated  metal,  and 
prevents  as  far  as  possible  the  loss  of  heat,  by  radiation  from  the  sur- 
face. By  thus  retaining  the  heat,  the  necessity  of  applying  a  high 
degree  of  heat  to  the  outside  of  the  bath,  and  the  loss  of  metal  by 
evaporation,  are  to  a  great  extent  obviated,  the  larger  bath  containing 
the  pan  is  not  destroyed  so  quickly,  and  the  heat  is  kept  throughout 
the  entire  quantity  of  melted  metal  equably  at  the  requisite  tempera- 
ture. 

The  pan  z,  used  for  the  sand  is  so  placed  in  relation  to  the  rollers, 
or  guiding  firame,  that  the  sheets  can  have  a  long  travel  through  coating 
metal,  and  at  the  same  time  the  pan  is  out  of  the  way  of  the  rollers 
and  guiding  frames.  This  pan  may  be  readily  applied  to  other  descrip- 
tions of  vessels  used  for  containing  coating  metals. 

The  patentee  claims.  First, — tho  general  combination  of  parts  form- 
ing the  apparatus,  combined  and  arranged  as  described.  Secondly, — 
the  apparatus  used  for  introducing  the  sheets  or  plates  into  the  bath, 
and  also  that  used  for  transmitting  them  through  the  bath,  and  also 
that  used  for  providing  for  their  exit  or  extraction  from  the  bath,  as 
described.  Thirdly, — the  use  of  a  copper  bath  for  containing  the  pre- 
paratory fluid  flux,  and  also  the  copper  rollers,  whereby  such  sheets 
are  conveyed  through  the  preparatory  fluid  flux  bath  as  described,  or 
between  it  and  the  coating  metal,  as  described.  Fourthly, — the  use  of 
an  inside  bath  or  pan  couttiining  sand  or  other  non-conducting  matter, 
applied  as  described. 


To  Charles  Hekby  Taylor,  of  Birmingham,  for  improvements  in  ma- 
chinery or  apparatus  for  preventing  accidents  in  mi4ie  shafts,  and  for 
other  like  purposes. — [Dated  24th  December,  1864.J 

This  invention  relates  to  the  prevention  of  the  descent  of  a  skip  or 
cage  in  a  mine  shaft  on  the  accidental  breaking  of  the  chain  or  rope  to 
which  the  skip  or  ca^e  is  connected.  The  invention  may  also  be 
applied  to  the  prevention  of  accidents  in  ascending  lifts  used  in  ware- 
houses, hotels,  and  ekewhere. 

In  Plate  XII.  fig.  1  represents  in  elevation,  partly  in  vertical  section, 
apparatus  constructed  according  to  this  invention  to  be  applied  to  a 
skip  or  cage  in  a  mine  shaft  for  preventing  its  descent  on  the  acci-  ^ 
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dental  breaking  of  the  chain  or  rope  by  which  the  skip  or  cage  is 
raised  and  lowered,  and  fig.  2  is  the  plan  of  the  same. 

a,  a,  are  two  parallel  racks  situated  at  opposite  sides  of  the  mine 
shaft,  and  extending  from  top  to  bottom  of  the  shaft.  The  radua, 
are  connected  to  the  guides  b,  h,  between  which  the  cage  to  be  raised 
or  lowered  in  the  mine  shaft  works.  To  this  cage  a  box  e,  is  con- 
nected, containing  the  mechanism  for  preventing  the  descent  of  the 
cage  on  the  breaking  of  the  suspending  rope  or  cnain.  The  box  c,i 
connected  to  the  rope  d,  for  raising  and  lowering  the  cage  in  the 
manner  represented.  At  either  side  of  the  box  c,  and  opposite  the 
racks  a,  is  a  toothed  wheel  or  pinion  e,  the  axle/)  of  which  works  in 
bearings  carried  by  the  uprights  y,  fixed  to  the  base  of  the  box.  The 
teeth  of  these  toothed  wheels  or  pinions  e,  are  constantly  in  gear  with 
the  teeth  of  the  racks  a,  a.  On  the  axle  of  each  of  the  toothed  wheels 
e,  is  a  ratchet  wheel  A,  and  between  the  ratchet  wheels  are  two  rerti- 
cal  levers  t ,  t,  turning  on  the  common  centre  t*.  The  upper  ends  of 
these  levers  are  made  into  pawls  f^,  which  can  be  made  to  engage  with 
the  ratchet  wheels  h,  or  be  lifted  therefrom  at  pleasure.  This  is 
effected  by  the  sliding  horizontal  wedge  k,  working  on  the  base  of  the 
box  e.  When  the  wedge  k,  is  in  the  position  represented,  the  lower 
ends  of  the  levers  «,  are  not  acted  upon  by  the  wedge,  but  the  ends 
are  pressed  inwards  by  the  springs  /.  The  pawls  i*,  at  their  upper 
ends,  are  thereby  made  to  press  upon  the  ratchet  wheels  A,  k.  When 
the  wedge  k,  is  moved  outwards  by  pulling  the  ring  Jt,*  the  wedge  is 
made  to  operate  upon  the  lower  ends  of  the  levers  f,  and  preas  them 
outwards  and  thus  raise  the  pawls  i^,  from  the  ratchet  wheels  A,  A. 
The  wedge  k,  is  maintained  in  its  withdrawn  pobition  by  a  spring  bolt 
fTt,  entering  a  recess  n,  in  the  side  of  the  wedge.  By  pressing  upon 
the  spring  bolt  m,  its  end  is  withdrawn  from  the  recess  «i,  and  the 
wedge  is  moved  to  the  position  represented  by  the  springs  o,  and  the 
pawls  »*,  are  again  made  to  engage  with  the  ratchet  wheels  A,  by  Hie 
action  of  the  springs  Z,  on  the  ends  of  the  levers  i.  The  direction  of 
the  teeth  of  the  ratchet  wheels  A,  and  the  positions  of  the  pawls  i^y  with 
respect  to  the  ratchet  wheels,  are  such  that  when  the  pawls  are  in  gear 
with  the  ratchet  wheels,  the  toothed  wheels  e,  e,  can  rotate  in  the 
direction  impressed  upon  them  by  the  rising  cage,  but  are  incapable  of 
rotation  in  the  contrary  direction.  The  parts  of  the  mechanisai  being 
in  the  positions  represented,  the  cage  is  ready  to  ascend  the  mine 
shafl.  Should  the  rope  d,  break,  the  cage  is  suspended  between  the 
two  racks  a,  o,  by  the  pawls  t^,  ])reYenting  the  rotation  of  the  ratdiet 
wheels  A,  and  toothed  wheels  e,  in  the  direction  necessary  to  permit 
the  descent  of  the  cage.  When  the  cage  has  ascended  to  the  top  of 
the  mine  shaft,  the  sliding  horizontal  wedge  A,  is  withdrawn  and  fixed 
in  the  manner  already  explained,  so  as  to  throw  the  pawls  t^,  out  of  gear 
with  the  ratchet  wheels  A.  The  toothed  wheels  «,  caif  now  turn  in 
either  direction,  and  the  cage  is  at  liberty  to  descend  the  mine  shaft. 
When  the  loaded  cage  is  about  to  be  raised,  the  attendant  at  the 
bottom  of  the  mine  shaft  withdraws  the  spring  bolt  i»,  when  the  pawls 
!•,  are  made  to  engage  with  the  ratchet  wheels,  and  the  cage  can  be 
raised  without  risk  of  accident  on  the  breaking  of  the  chain  or  rope. 
The  arrangement  of  parts  already  described  only  prevents  the  descent 
of  the  risinij  cage  by  the  action  of  the  pawls  i^,  on  the  ratchet  wheels  A. 
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When,  however,  the  pawls  H^,  are  lifted  from  the  ratchet  wheels  A,  to 
permit  of  the  rotatiou  of  the  toothed  wheels  e,  for  the  descent  of  the 
cage,  the  rotation  of  the  toothed  wheels  e,  is  prevented,  and  the  cage  is 
suspended  in  case  of  accident  to  the  rope  by  means  of  the  toothed 
slide  jp,  situated  between  the  toothed  wheels  e,  and  working  through  a 
slot  in  the  top  of  the  box  c.  The  slide  p^  consists  of  a  wedge-shaped 
plate  having  teeth  on  either  side,  the  teeth  being  capable  of  engaging 
with  the  teeth  of  the  toothed  wheels  e.  The  toothed  slide  27,  is  sus- 
pended  in  the  manner  represented  to  the  rope  d,  by  which  tne  cage  is 
raised  and  lowered,  and  the  slide^,  is  pulled  down  when  it  is  at  liberty 
to  move  by  means  of  a  coiled  spring.  On  the  descent  of  the  cage  in 
the  mine  shaft  the  toothed  slide  ^,  is  suspended  by  the  tightened  rope 
J,  in  the  position  represented,  and  the  toothed  wheels  e,  e,  are  free  to 
rotate.  If,  however,  the  rope  J,  breaks,  the  tooth  slide  p,  is  suddenly 
pulled  down  by  its  spring,  and  engaging  with  the  toothed  wheels  e,  e, 
prevents  their  rotation  and  thus  suspends  the  cage  in  the  mine  shaft. 
The  toothed  slide  described  may  also  be  used  for  preventing;  the  rota- 
tion of  the  toothed  wheels  in  case  of  accident  to  the  rope,  either  when 
the  cage  is  ascending  or  descending  the  mine  shaft. 

In  this  case  it  is  preferred  to  arrange  the  parts  so  that  the  ratchet 
wheels  A,  h,  pawls  »^,  and  sliding  wedge  k,  are  dispensed  with,  the  box  c, 
containing  only  the  toothed  wheels  e,  which  gear  with  the  vertical 
racks  a,  and  a  toothed  slide  which  works  through  the  top  of  the  box  c. 
It  is  suspended  to  the  rope  by  which  the  cage  is  raised  and  lowered  in 
a  manner  similar  to  that  represented  in  fig.  1,  and  is  pulled  down  when 
at  liberty  to  move  by  a  coiled  spring.  When  the  cage  is  making  its 
ascent  or  descent  in  the  mine  shaft,  the  toothed  slide  is  raised  bv  the 
tightened  rope  from  the  toothed  wheels  «,  and  the  toothed  wheels  are 
free  to  move  in  either  direction,  and  to  work  upon  the  racks  a.  In 
case  the  rope  breaks,  the  toothed  slide  is  pulled  down  by  the  action  of 
the  coiled  spring,  and  made  to  engage  with  the  toothed  wheels  e^  and 
prevent  their  rotation,  and  thus  arrest  the  descent  of  the  cage. 

The  patentee  claims, ''  First, — the  general  arranp;ement  or  combina- 
tion of  the  parts  described  for  suspending  the  skips  or  cages  used  in 
mine  shafts,  and  lifts  used  in  warehouses,  hotels,  and  elsewhere,  in  case  of 
the  accidental  breaking  of  the  chains  or  ropes  by  which  the  said  skips 
or  cages  and  lifts  are  raised  and  lowered.  Secondly, — the  general 
arrangement  or  combination  of  the  parts  described  suspending  the 
skips  or  cages  used  in  mine  shafts  and  lifts  used  in  warehouses,  hotels, 
and  elsewhere,  in  case  of  the  accidental  breaking  of  the  chains  or  ropes 
by  which  the  said  skips  or  cages  and  lifts  are  raised  and  lowered." 


To  James  Pktbe  Bobebtson,  C.B.,  Colonel  in  Her  Majesty' 9  Army ^  for 
an  improved  connector  applicable  to  bales  used  in  cavalry  stables,  and 
other  purposes. — [Dated  24th  December,  1864.] 

This  invention  has  for  its  object  the  connection  of  the  ends  of  the 
bales,  ordinarily  used  in  cavalry  stables  for  separating  horses,  with  the 
ropes  or  chains  to  which  they  are  suspended,  in  such  a  manner  as  to 
admit  of  the  connection  between  the  bale  and  the  rope  or  other  means 
of  suspension  being  readily  broken  and  re-formed  as  may  be  required. 


Digitized  by 


Google 


350  Newton's  londok  joubital  or  abtb.  ['^'TSC'*' 

This  invention  i»  illuBtrated  in  Plate  XI.  l,  is  the  upper  link  of  a 
connector  used  vertically ;  b,  is  the  lower  link  of  the  same ;  c,  is  a 
ring  or  hollow  ball  for  uniting  the  link  together.  The  link  a,  has  a 
portion  cut  off  of  its  lower  end  diagonally  as  shown,  and  a  groove  or 
cavity  n,  for  the  purpose  of  receiving  the  tooth  or  projection  b,  formed 
on  the  link  b.  These  two  links  are  respectively  formed  in  sach  a  man- 
ner that  when  they  are  brought  together,  they  form  a  cone,  which  is 
covered  by  the  ring  or  hollow  ball  c,  in  order  to  prevent  the  lateral 
displacement  of  the  ends  of  the  links.  The  ring  or  hollow  ball  ia  made 
to  fit,  80  as  to  have  a  bearing  a  slight  distance  above  and  below  the 
junction  of  the  links  at  the  bottom,  but  it  covers  the  remaining  por- 
tion of  the  joint  loosely,  or  so  as  to  afford  play,  in  order  to  prevent  the 
ring  from  having  too  much  hold  on  the  joint,  f,  is  the  eye  at  the 
upper  end  of  the  link  a,  for  attachment  to  a  suspending  or  connecting 
rope  or  chain,  and  q,  is  the  eye  at  the  lower  end  of  the  link  b,  for  a 
similar  purpose. 

When  the  connector  is  applied  to  bales  used  in  cavalry  stables,  the 
eye  f,  is  fastened  to  the  ordinary  suspending  rope,  and  the  eye  o,  to 
the  short  length  of  the  rope  or  chain  to  which  the  bale  is  connected, 
and  the  connection  is  maintained  by  the  continuance  of  the  ring  or 
hollow  ball  c,  by  its  own  gravity,  when  the  connector  is  used  vertiailly 
as  in  this  case ;  but  when  it  is  used  horizontally,  a  spring  or  other 
well-known  means  may  be  employed  to  keep  it  in  its  required  position, 
and  a  lever  or  levers  or  other  suitable  mechanism  may  be  employed  to 
move  it  as  required. 

The  patentee  claims,  "  First, — ^the  application  to  bales  used  in  cavalry 
stables  of  connectors  composed  of  two  links,  respectively  formed  as 
described  at  the  ends  which  are  brought  together,  such  ends  being 
secured  against  lateral  displacement  as  required  by  a  covering  ring  or 
hollow  ball,  as  described ;  and,  Secondly, — ^the  use  of  such  connectors 
either  vertically  or  horizontally,  for  other  purposes,  as  described." 


To  John  Wolstenholme,  of  Batcliffe,  Ijancaghire,  fir  an  improved 
implementfir  cutting  pipes  and  bars  ofmetah — [Dated  26th  December, 
1864.] 

This  invention  relates  to  the  cutting  of  pipes  or  bars  of  metal  by  means 
of  a  circular  cutter  revolving  in  a  bush,  which  slides  on  a  hooked  piece 
of  steel  or  other  metal.  The  invention  is  illustrated  in  Plate  XI., 
where  fig.  1  is  a  front  view,  and  fig.  2  a  plan,  partly  in  section, 
of  the  improved  implement  for  cutting  pipes  and  bars  of  metal,  a,  is  a 
section  of  a  pipe  which  is  supposed  to  oe  partly  cut  through,  and  h,  is 
the  hooked  piece  forming  the  upper  part  of  the  improved  implement ; 
c,  is  the  cutter  revolving  in  the  bush  d,  which  slides  on  the  side  of  tJie 
piece  hy  the  lower  end  of  which  is  screwed  like  a  nut.  In  the  lower 
part  of  the  bush  i,  is  a  recess  to  receive  the  end  of  the  handle  e,  the 
Dush  and  handle  being  connected  by  the  pin  /,  fitting  in  a  circular 
groove  in  the  end  of  the  handle,  the  upper  part  of  which  is  screwed  into 
the  piece  ft.  The  mode  of  operation  is  as  follows ; — The  pipe  or  bar  to 
be  cut  is  securely  held  in  a  vice,  or  otherwise,  and  the  circumference  of 
the  cutter  r,  is  brought  against  the  circumference  of  the  pipe  or  bar 


Digitized  by 


Google 


"•^^Sr*"^]  ISTEWTOir's   IX)KDON  JOUHNAX  OF  ABTS.  851 

by  turning  the  handle  e ;  the  implement  is  then  turned  round  and  the 
cutter  is  gradually  set  up  by  turning  the  handle  e,  until  the  pipe  its 
completely  cut  through,  or  until  tHe  cutter  has  penetrated  the  bar  to 
the  required  extent ;  the  screw  <•,  is  then  turned  back  to  liberate  the 
implement,  and  the  bar  in  which  the  groove  has  been  cut  can  then  be 
broken  in  two  by  a  slight  blow.  Fig.  3  represents  a  modification  of 
the  invention :  in  this  case,  the  circular  rotating  cutter  c,  is  replaced  bj 
a  stationary  cutter  fixed  in  the  bush  d. 

The  patentee  claims,  "the  improved  implement  for  cutting  pipes  and 
bars  of  metal,  as  shown  and  described,  and  particularly  the  rotary 
cutter  c." 


To  Thomas  Slocombe  Hall,  of  Truro,  Cornicall,  for  improvements  in 
yfl*-&ttr»^*.— [Dated  28th  February,  1865.] 

This  invention  relates,  first,  to  argand  burners,  and  is  intended  to  effect 
a  more  perfect  combustion  of  the  gas,  and  consequently  greater  economy 
of  the  gas  than  in  burners  of  the  ordinary  kind. 

In  Plate  XII.,  fig.  1  is  a  section  of  the  improved  gas-burner.  The 
improvement  consists  in  adapting  to  the  central  aperture  thereof  an 
adjustable  button  or  disc  a,  which  will  have  the  effect  of  regulating 
the  supply  of  air  to  the  flame,  and  of  deflecting  it  in  such  a  manner  as  to 
cause  a  proper  combustion  of  the  gas.  Air  to  the  outside  of  the  flame  is 
made  to  pass  up  through  a  perforated  metal  plate  b.  The  adjustable  disc 
or  button  a,  is  mounted  on  the  upper  end  of  a  vertical  rod  or  pin  rf, 
which  is  provided  at  its  lower  part  with  a  toothed  rack,  into  which 
gears  a  pinion  e,  whereby  the  rod  and  disc  may  be  raised  or  lowered  as 
required,  or  the  rod  d,  may  be  screwed,  and  raised  and  depressed  by 
turuing  a  milled  head  below.  The  arm  d,  may  also  be  raised  or  lowered, 
by  being  attached  to  a  cur>'ed  bar,  which  is  inserted  in  a  slot  or  socket,  in 
a  piece  forming  part  of  the  gas  pipe,  in  which  it  is  capable  of  being 
moved  up  or  down,  and  of  being  fixed  in  any  desired  position,  by  means 
of  a  set  screw.  To  prevent  sudden  currents  of  air  from  affecting  the 
flame,  two  discs  or  plates  are  employed :  the  upper  one  a,  is  provided 
with  three  projecting  points  which  will  keep  it  central  in  the  opening ; 
the  second  disc  a^  is  made  of  perforated  metal,  and  is  placed  below  the 
regulating  disc,  in  order  to  prevent  the  wind  from  injuriously  affecting 
the  currents  of  air.  If  thought  desirable,  the  discs  a,  and  a*,  instead 
of  being  made  adjustable,  may  be  fixed  at  once  into  their  proper  places 
in  the  biuner.  Another  form  of  burner,  and  which  is  particularly  appli- 
cable for  producing  jets  of  flame  for  blowpipe  purposes,  is  shown  at 
flg.  2,  and  consists  in  making  a  circular  aperture  for  the  issue  of  the 
gas,  and  converting  it  into  an  annular  aperture,  by  the  addition  of  a 
central  tube,  through  which  a  jet  of  air  is  forced  into  the  centre  of  the 
flame  in  the  same  direction  as  the  gas  is  issuing  from  the  annular  open- 
ing. »,  is  the  outer  tube,  which  is  supplied  with  gas  through  the  opening 
f  ^  The  gas  issues  from  the  nozzle  of  the  tube  t,  from  the  annular 
aperture  where  it  is  ignited.  The  jet  to  form  the  pencil  of  flame  from 
the  ignited  gas  is  produced  by  the  internal  jet^',  which  may  either  be 
given  from  Uie  mouth  of  a  workman  through  a  suitable  pipe  k,  or  may 
be  produced  by  a  blowing  apparatus. 
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The  patentee  claiinB,  ''  the  mode  herein  set  forth  of  regulating  the 
supply  of  air  to  the  internal  part  of  the  flame  of  burners." 


To  George  Frederick  Aksell,  of  Bemnrd-street,  Bussell^quare^for 
an  improved  mode  of  and  apparatus  for,  (ucerfaining  and  indicating 
the  presence  of  explosive  gases, — [Dated  9th  March,  1865.] 

TuE  object  of  this  inyention  is,  to  provide  a  certain  means  of  indicating 
the  presence  of  inflammable  or  explosive  gases  in  mines,  in  buildings, 
and  in  the  holds  of  ships.  This  is  effected  by  applying  the  natural 
law,  known  as  the  diffusion  of  gases,  and  relying  upon  the  endosmosis 
action  of  the  gas,  whose  presence  it  is  desired  to  make  known,  to  give 
a  visible  or  audible  indication  of  its  presence,  and,  when  desired,  of 
indicating  the  percentage  of  the  gas  that  is  present  in  the  atmosphere. 

In  Plate  Xll.,  fig.  1  shows  in  elevation  an  instrument  for  giving 
an  audible  signal  of  the  presence  of  an  admixture  of  carburetted 
hydrogen  with  the  atmosphere  of  a  coal  mine,  or  other  confined  apace. 
This  instrument  consists  of  a  frame  a,  or,  preferably,  a  compound 
metal  standard,  to  allow  for  difference  of  temperature,  from  the  bed  of 
which  rises  an  adjustable  cup  b.  Upon  this  cup  is  placed  an  india- 
rubber  ball  c,  inflated  with  air,  and  bound  round  the  middle  by  an 
inelastic  band,  to  prevent  it  from  expanding  laterally.  On  the  top  of 
the  ball  is  laid  a  cap  n,  to  which  a  crank  lever  n',  carried  by  a  cross-bar 
A*,  is  jointed.  The  upper  end  of  the  lever  d>,  is  cranked,  to  enter 
between  the  teeth  of  a  crown  wheel  e,  which  is  mounted  loosely  on  a 
spindle  f,  pendent  from  the  cross-bar  a^,  of  the  framing,  and  thus 
serves  as  a  stop  to  that  wheel.  The  under  face  of  the  crown  wheel  is 
provided  with  ratchet  teeth,  which  are  intended  to  operate  on  the  tail 
of  a  hammer  o,  and  cause  it  to  strike  a  bell  u,  set  on  the  top  of  the 
frame  a,  the  propulsion  of  the  hammer  against  the  bell  being  effected 
by  a  spring  placed  under  the  tail  of  the  hammer.  Mounted  loosely  on 
the  spindle,  which  carries  the  crown  wheel  e,  and  set  immediately 
above  it,  is  a  bobbin  i,  upon  which  is  woimd  a  weighted  cord,  baring 
its  pendent  end  laid  over  a  guide  pulley  k.  This  bobbin  carries 
a.  ring  of  ratchet  teeth,  into  which  a  click  carried  by  the  crown  wheel 
takes,  for  the  purpose  of  coupling  the  wheel  and  bobbin  together. 
When  this  instrument,  arranged  as  shown,  is  exposed  to  car- 
buretted hydrogen  gas,  the  tendency  of  that  gas  will  be  (acting 
according  to  the  law  of  the  diffusion  of  gases)  for  it  to  pass  through 
the  pores  of  the  inflated  ball  c,  and  mingle  with  the  air  contained 
therein ;  and  in  doing  so,  the  ball  will  expand,  by  reason  of  an  increased 
internal  pressure,  to  which  it  is  subjected.  The  effect  will  then  be,  to 
force  up  the  cap  d,  and  thereby  release  the  crank  lever  from  the  teeth 
of  the  crown  wheel.  The  wheel  being  now  free,  the  weighted  cord 
will  immediately  commence  to  rotate  the  bobbin  i,  and  with  it  the 
wheel  s,  which,  through  its  ratchet  teeth,  will  set  the  hammer  in  rapid 
vibration,  and  cause,  through  the  hammer  spring,  a  succession  of  blows 
to  be  struck  upon  the  bell,  thereby  indicatins  the  presence  of  danger. 

The  patentee  remarks,  that  the  manner  of  obtaining  an  audible  or 
visible  indication  of  the  presence  of  carburetted  hyctogen  gas  in  a 
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mine  or  elsewhere,  may  be  greatly  varied ;  but  in  all  eases  the  same 
principle  of  action  will  obtain. 

Fig.  2  shows,  in  sectional  elevation,  an  instrument  for  indicating  a 
sudden  irruption  of  gas  in  a  mine,  and  transmitting  an  audible  or 
other  signal  to  a  distant  part,  by  the  aid  of  electricity.  In  this 
instance,  an  inverted  jar  or  vessel  a,  is  used,  composed  of  porous 
earthenware,  like  the  cells  of  an  ordinary  galvanic  battery,  or  of 
graphite,  in  lieu  of  the  india-rubber  ball,  for  containing  atmospheric 
air.  This  jar  a,  is  placed  upon  the  wooden  bed  b,  of  the  instrument. 
Within  this  jar  is  placed  a  bent  mercury  tube  c,  the  upper  end  of 
which  projects  through  the  top  of  the  vessel,  and  va  open  to  the 
atmosphere.  The  tube  is  filled  to  a  suitable  lieight  witb  mercury,  and 
upon  the  surface  of  the  mercury,  in  the  projecting  limb  of  the  tube,  a 
float  of  metal  rests,  its  weight  being  counterbalanced  by  means  of  a 
weighted  cord,  to  which  it  is  attached.  This  cord  is  Mound  round  a 
barometer  wheel  i),  the  axle  of  which  may  be  fitted  with  a  pointer  for 
showing,  on  a  graduated  metal  disc  e,  when  danger  is  approaching. 
Keyed  to  the  axle  of  the  wheel  n,  is  an  excentric  f,  upon  which  rests 
a  rocking  tube  o,  containing  a  loose  ball,  which  is  free  to  roll  from  one 
end  to  the  other  for  that  purpose,  and  yet  serves  to  retain  the  tube 
AY  hen  not  disturbed  in  its  elevated  position.  There  is  metallic  contact 
with  this  tube  and  the  disc  e,  produced  through  the  bracket  bearing. 
A  covered  wire  h,  soldered  to  the  disc  e,  leads  down  to  a  metallic 
coupling  u^  on  the  bed  of  the  instrument ;  and  secured  to  a  metal 
plate  I,  which  serves  as  a  rest  for  the  rocking  tube  o,  when  depressed, 
is  a  covered  wire  i',  which  leads  down  to  a  metallic  coupling  i-,  on  the 
bed  B.  The  metallic  couplings  u^  and  i-,  are  intended  to  receive  the 
electric  wires  from  a  battery,  in  connexion  with  an  electro-magnetic 
alarum  apparatus,  situate  at  some  distant  part  of  the  mine,  or  it  may 
be  above  ground.  Supposing,  now,  the  instrument  to  bo  properly 
coupled,  and  a  sudden  irruption  of  gas  to  occur,  the  porous  vessel  will 
absorb  a  portion  thereof,  and  the  consequent  increase  of  the  pressure 
within  the  vessel  will  cause  a  displacement  of  the  mercury.  The  float 
will  thus  be  raised,  and  the  wheel  n,  turned,  and  with  it  the  excentric  f. 
An  the  larger  diameter  of  the  excentric  comes  round,  the  tube  o,  will 
be  tipped  over  into  the  dotted  position,  and  the  electric  circuit  will 
be  immediately  completed  in  the  instrument.  The  alarum  apparatus 
within  the  battery  circuit  will  then  be  set  in  action,  and  the  attention 
of  the  attendant  will  be  directed  to  the  point  of  danger.  The  electro- 
magnetic alarum  apparatus  may  be  of  any  approved  construction. 

The  instrument  snown  at  fig.  1  may  also  be  readily  brought  within 
a  battery  circuit ;  the  apparatus  shown  in  dots  in  that  figure,  or  any 
other  well-known  arrangement,  being  introduced  into  the  instrument 
for  the  purpose  of  setling  an  electro-magnetic  alarum  in  action.  For 
indicating,  in  a  very  simple  and  efficient  way,  the  percentage  of 
carburetted  hydrogen  gas  mixed  with  the  air,  the  instrument  shown  at 
iig.  3  may  be  used.  It  consists  merely  of  a  bent  glass  tube  a,  mounted 
on  a  pedestal  b  ;  one  limb  of  this  tube  is  graduated,  and  the  other 
is  expanded  at  its  upper  end  into  a  cup  c.  Cemented  into  this  cup  is 
a  porous  disc  n,  and  the  bend  of  the  tube  is  filled  with  mercury,  or 
other  suitable  fluid,  to  the  graduation  zero  at  which  it  will  ordinarily 
stand.     Whenthein»trumentis  presented  to  an  atmosphere  containing 
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carburetted  hydrogen,  it  will  indicate  the  percentage  of  gas  present  by 
entering  the  cup  c,  and  causing  the  mercury  to  rise  (under  the  in- 
creasing pressure  to  which  it  is  exposed)  up  the  graduated  limb  of  the 
bent  tube. 

In  order  to  adapt  the  invention  to  the  use  of  mine  inspectors,  the 
patentee  modifies  the  ordinary  aneroid  barometer,  by  inserting  in  the 
back  thereof  a  porous  disc,  which,  when  exposed  to  the  atmosphere  of 
a  fiery  mine,  by  the  removal  of  a  metal  cap,  will  allow  the  atmosphere 
to  enter  the  instrument,  and  act  upon  the  corrugated  chamber,  and 
thereby  indicate  the  presence  of  fire  damp. 

The  patentee  claims,  "  ap])lying  the  principle  of  the  diffusion  of  gases 
to  indicate  the  presence  of  inflammable  or  explosive  gases,  by  adapting 
to  suitable  indicating  apparatus  a  porous  air  vessd  or  chamber,  in 
which  the  volume  of  the  inclosed  air  may  be  increased  in  the  maimer 
and  for  the  purpose  above  described." 


To  Thomas  Skidmobe,  of  WblverJiampton,  StqffbrMire^  for  improve- 
menii  in  the  construction  of  safes,  or  receptacles  for  securing  and  pro- 
tecting  valuable  property, — [Dated  7th  April,  1865.] 

In  the  manufacture  of  fireproof  safes  for  the  protection  of  yaluable 
property,  it  has  been  the  practice  to  throw  the  bolts  into  recesses, 
formed  in  the  fireproof  chamber,  which  is  made  of  thin  sheet  iron,  and 
it  has  been  found  that,  by  driving  in  a  metal  wedge  at  the  point  where 
the  door  shuts  into  the  safe,  or  using  other  force,  the  door  will  give 
way  easily,  and  a  space  will  be  made,  so  as  to  admit  of  a  crowbar  being 
introduced  between  the  frame  of  the  safe  and  the  door,  which  may  then 
be  forced  open.  The  side  of  the  safe  will  be  forced  out  by  the  wedges, 
and  when  tne  crowbar  is  applied  to  the  edge  of  the  door  it  can  be 
forced  open,  and  will  bring  the  lining  with  it. 

To  obviate  this,  an  obstacle  is  interposed  to  the  insertion  of  the 
wedges,  by  constructing  the  safe  in  tne  manner  shown  in  partial 
sectional  plan  view  in  Plate  XII.  Around  the  innide  of  the  safe  is 
placed  a  strong  frame  a,  a,  constructed  of  angle  iron  about  three  inches 
wide.  This  angle  iron  is  not  cut  through  at  the  comers,  but  only  cut 
away  sufficiently  to  admit  of  bending  the  iron  down  and  making  it 
mitre.  This  angle  iron,  which  forms  an  inner  framing,  is  tenoned  into 
the  body  of  the  safe,  and  may  be  formed  in  two  parts,  which  join  halfway 
down  the  side  of  the  safe ;  it  is  firmly  secured  to  the  safe  all  round,  by 
means  of  bolts  or  screws.  A  frame  h,  ft,  of  solid  iron,  about  three  inches 
wide  by  half  an  inch  thick,  is  dovetailed  together,  and  placed  on  the  angle 
iron  frame  0,  which  is  tenoned  into  the  safe  as  above  mentioned.  The 
framing  a,  and  ft,  and  the  sides  c,  c,  of  the  safe  are  thus  firmly  secured 
together,  and  on  this  frame  ft,  is  placed  a  steel  plate  d,  which  fits  into 
a  groove  in  the  body  plates  of  the  safe  one  quarter  of  the  way  through, 
and  is  made  flush  on  the  inside  with  the  iron  plate  ft.  On  the  front  of 
this  steel  plate  d,  another  plate  e,  of  quarter-inch  iron  is  fixed,  so  as  io 
form,  with  the  steel,  a  rebate  all  round  the  safe.  The  whole  of  this  is 
firmly  screwed  and  rivetted  to  the  angle  iron  and  body  plates.  The 
door  y,  of  the  safe  is  also  rebated,  so  as  to  fit  the  inuer  rebate  of  the 
frame  before  mentioned :  it  will  therefore  be  evident,  that,  by  inserting 
wedges  anywhere  round  the  edge  of  the  door,  the  wedges  wdl  come  in 
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contact  with  the  hardened  steel  plate  J,  and  cannot  be  driven  in.  The 
front  of  the  safe  will  also  be  so  strengthened  by  the  strong  iron  frame 
h,  and  angle-iron  frame  a,  that  it  cannot  be  forced  out  by  wedging.  The 
interior  capacity  of  the  safe  will  not  be  decreased  by  this  arrangement, 
as  all  the  parts  are  arranged  within  the  space  required  by  the  fireproof 
chambers/,/  The  door  y,  and  side  plates  e,  of  the  safe  are  made  drill 
proof,  by  means  of  hardened  steel  plates,  so  that  the  whole  of  the  safe 
will  be  proof  against  any  external  violence. 

The  patentee  claims,  "the  combination  of  parts  o,  5,  <?,  d,  and  e, 
whereby  the  front  of  the  safe  is  very  greatly  strengthened,  and  the 
possibility  of  introducing  a  wedge  between  the  edge  of  the  door  and 
the  frame  is  effectually  prevented,  as  set  forth." 


3h  Abchibald  Tubneb,  of  Leicester,  far  improvements  in  looms  for 
weaving.— [Bated  11th  April,  1866.] 

I^HIB  invention  relates,  first,  to  an  improved  method  of  actuating  the 
batten  of  the  loom,  so  as  to  shorten  its  motion  and  obtain  a  "  dwell" 
by  means  of  which  the  greater  part  of  the  friction  of  the  reed  upon  the 
warp  threads  is  taken  off  during  the  passage  of  the  shuttle  through  the 
shed.  The  mode  of  carrying  out  this  part  of  the  invention  is  shown  in 
Plate  XII.,  at  fig.  1,  which  is  a  sectional  elevation  of  so  much  of  a  loom 
as  is  necessary  to  explain  the  improvement.  The  batten  is  shown  in 
its  most  backward  position — ^that  is,  at  the  "dwell" — during  which 
the  shuttle  is  passing  through  the  shed.  The  batten  is  shown  in  the 
the  same  figure^  by  dotted  lines,  in  its  most  forward  position.  It 
will  be  seen  that,  instead  of  connecting  the  batten  a,  to  the  crank 
of  the  driving  shaft  &,  by  means  of  a  connecting  rod,  in  the  ordinary 
manner,  the  batten  is  attached  to  a  sliding  box  or  block  a^  whicii 
works  to  and  fro,  in  horizontal  guides  c,  formed  in  or  connected 
to  the  side  standanls.  This  sliding  box  or  block  a^,  is  connected  by  a 
rod  or  link  J,  to  a  vertical  vibrating  lever  or  arm  e,  which  works  on  a 
pin  or  stud  e^^  fixed  upon  the  floor,  or  in  the  framing.  The  crank  or 
crank  pin  &>,  of  the  driving  shaft  b,  is  made  to  work  in  a  curved  slot/ 
formed  in  this  vibrating  lever  e,  and  as  part  of  this  slot  corresponds 
with  the  arc  described  by  the  crank  in  its  revolution,  as  shown  by 
dotted  lines,  it  follows  that  during  a  portion  of  the  revolution  of  the 
crank  &',  the  batten  a,  will  be  allowed  to  dwell,  and  will  not  recede  in 
the  usual  manner  while  the  shuttle  is  passing  through  the  shed. 

As  a  modification  of  the  above  arrangement,  the  same  object  may  be 
effected  by  means  of  a  pair  of  cams  on  the  main  driving  shaft,  as  shown 
at  fig.  2.  A  cam  h^,  is  mounted  on  the  driving  shaft  h,  at  each  end  of 
the  loom,  instead  of  cranks,  as  in  the  arrangement  just  described.  The 
ends  of  the  batten  a,  or  rather  the  blocks  which  carry  the  batten,  are 
made  to  work  in  the  horizontal  slots  or  guides  e,  c,  in  the  framing,  as 
in  the  former  instance ;  but  it  will  be  evident  that  the  batten  may,  if 
preferred,  be  suspended  in  the  ordinary  way.  In  this  modification,  the 
batten  a,  is  provided  with  a  pair  of  arms  or  rods  d^,  at  the  ends  of  which 
are  antifriction  rollers  d%  against  which  the  cams  1%  on  the  main 
driving  shaft  h,  bear.  The  trucks  of  the  batten  are  kept  in  contact  with 
the  dnving  cams,  either  by  means  of  strong  springs  as  shown,  which  will 
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draw  OP  force  back  the  batten,  after  it  has  beaten  up  the  weft,  or  by 
means  of  a  weighted  lever.  It  will  be  obvious,  however,  that  in  place 
of  the  springs  or  weighted  lever,  to  keep  the  rollers  of  the  batten  in 
contact  with  the  cams  Ifi^  the  arrangement  with  counter  cams,  shown  in 
fig.  3,  may  be  employed. 

The  second  part  of  the  invention  relates  to  a  novel  mode  of  constructing 
the  shuttle  plank  or  batten  of  looms  for  weaving  narrow  fabrics  of,  say, 
from  two  to  six  or  eight  inches  wide,  and  consists  in  the  adaptation  to  the 
shuttle  plank,  or  to  a  plate  attached  thereto,  of  antifriction  rollers,  for  the 
purpose  of  holding  up  the  shuttles  in  a  horizontal  position,  while  they  are 
being  driven  through  the  shed.  This  part  of  the  invention  is  shown  at 
fig.4,  which  is  a  front  elevation  of  a  batten,  with  the  improvements  adapted 
thereto.  It  will  be  seen  that  the  upper  half  of  the  shuttle  plank  g, 
is  cut  away,  and  in  place  thereof  a  metal  plate  A,  on  which  the  sup- 
porting rollers  i, »,  f,  are  mounted,  is  fixed  thereto.  One  of  these 
plates  is  shown  detached,  in  elevation,  at  fig.  5.  The  shuttles  j,  are 
moved  to  and  fro  by  a  peg  motion  in  the  ordinary  manne;,  and,  in  so 
doing,  they  pass  under  the  rollers  »,  t,  which  will  hold  them  up  in  a 
perfectly  horizontal  position,  and  will  prevent  their  ends  from  dipping 
down,  when  passing  through  the  sheci,  as  is  sometimes  the  case  in 
looms  of  the  ordinary  construction.  One  of  the  advantages  of  tliis 
improvement  is,  that  when  the  shuttle  race  or  shuttles  wear  away  by 
continual  use,  the  metal  plate  h,  which  carries  the  antifriction  rollers 
%  f,  can  be  lowered  in  proportion,  so  as  to  cause  the  worn  shuttles  to 
fit  the  race  as  well  as  they  originally  did.  In  order  to  admit  of  this 
adjustment,  the  plate  A,  has  two  slots  A',  A,  made  in  it,  to  receive  the 
tightening  screws  k^  h,  whereby  the  plate  n,  is  attach^  to. the  shuttle 
plank  of  the  batten.  By  thus  being  enabled  to  adjust  the  rollers  t,  t, 
so  as  to  prevent  the  ends  of  the  shuttles  from  dipping,  it  wiltbe  obvious 
that  a  shorter  shuttle  than  heretofore  can  be  employed,  thus  admitting 
of  an  additional  number  of  breadths  being  woven  in  the  loom. 

The  patentee  claims,  "  First,  the  combination  of  parts  herein  shown 
and  described,  or  their  equivalents,  for  working;  the  batten,  so  as  to 
obtain  a  dwell  for  the  purpose  set  forth.  Secondty,— the  mode  set  fortii, 
or  any  mere  modification  thereof,  of  constructing  the  shuttle  plank." 


5mirftfic  Itoiitcs* 


INSTITUTION   OF    CIVIL   ENGINBEES. 

November  14ih,  1865. 

J.  R.  MoOLEAN,  Esq.,  Presidekt,  m  thb  Coair. 

The  first  Meeting  of  the  Session  1865-66  was  occupied  by  the  reading 

of  a  paper  on  "  The  Telegraph  to  India^  and  its  JExtension  to  Australia 

>  and  China,'"  by  Sib  Chables  Tilston  Bbiout,  M.P.,  M.  Inst,  C.E. 

Apteb  referring  to  the  previous  attempts  to  establish  telegraphic 
communication  with  India  by  the  Sed  Sea,  aud  alluding  to  the  causes 
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of  the  failure  of  that  enterprise,  the  Author  proceeded  to  describe  the 
steps  taken  by  the  Government  to  carry  out  the  line  through  Mesopo- 
tamia, and  by  the  Persian  Gulf  to  Kurrachee,  which  was  now  in  daily 
operation,  connecting  England  with  Calcutta,  Bombay,  Madras,  and  all 
the  principal  towns  of  India,  and  extending  as  far  to  the  eastward  as 
Bongoon. 

A  description  was  given  of  the  manufacture,  laying,  and  electrical 
testa  applied  to  the  submarine  cables  between  the  head  of  the  Persian 
Gulf,  Bushire,  Mussendom,  Gwadur,  and  Kurrachee,  the  engineering 
and  electrical  superintendence  being  carried  out  for  the  Indian  Govern- 
ment by  the  Author  and  his  partner,  Mr.  Latimer  Clark,  M.  Inst.  C.E. 
The  cables  in  question  belonged  to  the  class  of  shallow  water  cables, 
the  depth  being  generally  about  40  fathoms,  and  the  bottom  being  prin- 
cipally sand  and  soft  mud — circumstances  the  most  favourable  for  the 
deposition  of  submarine  lines.  The  core  was  composed  of  225  lbs.  of 
copper  and  275  lbs.  of  gutta-percha  per  nautical  mile,  the  gutta-percha 
bemg  applied  in  four  separate  coatings;  over  this  was  laid  a  bedding 
of  hemp,  covered  by  twelve  galvanized  iron  wires,  the  whole  being 
coated  with  two  layers  of  a  compound  of  bitumen  and  silica,  applied  in 
a  plastic  st^te,  in  combination  with  two  alternate  servings  of  hemp  laid 
in  opposite  directions.  In  the  construction  of  the  conductor  four 
segmental  pieces  of  copper  within  a  copper  tube  were  used,  by  which 
the  mechanical  advantages  of  a  strand  were  preserved,  while  the  elec- 
trical eflBciency  was  added  to  in  consequence  of  the  cylindrical  form 
of  the  exterior. 

The  elaborate  system  of  electrical  tests  taken  during  the  construc- 
tion and  laying  of  the  cable,  and  a  series  of  experiments  determining,  for 
the  first  time,  the  differences  of  conductivity  of  gutta-percha  and  india- 
rubber  at  various  temperatures,  were  fully  described,  aformulabeing  given 
as  a  guide  in  calculating  the  effect  of  changes  of  temperature  upon  the 
insulation  of  submarine  cables.  A  new  method  of  testing  the  joints  in 
the  core  separately  was  introduced,  whereby  a  considerable  gain  in 
insulation  was  attained.  The  conductivity  of  the  whole  of  the  copper 
wire  used  was  measured,  and  all  wire  below  an  established  standard  was 
rejected.     By  this  means  a  high  degree  of  conductivity  was  an^ived  at. 

The  total  length  manufactured  was  1234  nautical  miles,  weighing  in 
all  5028  tons.  Five  sailing  vessels  and  one  steamer  conveyed  this  mass 
of  submarine  cable  to  Bombay,  and  the  submersion  was  commenced  by 
the  Author  on  the  3rd  February,  1864,  at  Gwadur,  on  the  coast  of 
Belochistan,  the  whole  being  completed  by  the  middle  .of  May  in  the 
same  year.  The  cables  were  laid  for  the  first  time  successfully  from 
sailing  vessels  towed  by  steamers,  by  which  a  considerable  saving  was 
effected,  compared  with  the  cost  of  sending  the  cable  round  the  Cape 
in  steam-vessels. 

It  was  expected  that  the  TPurkish  land  line,  between  Bagdad  and  the 
head  of  the  Gulf,  would  have  been  completed  simultaneously  with 
the  submersion  of  the  Persian  Gulf  line.  In  this,  however,  much 
disappointment  was  experienced,  owing  to  the  Arabs,  on  a  portion  of 
the  route,  in  the  valley  of  the  Euphrates,  being  i]i  revolt  against  the 
Turks.  In  consequence  of  this,  the  opening  of  the  entire  line  between 
Europe  and  India  was  delayed  until  the  end  of  February  in  the  present 
year^  when  a  telegram  was  received  in  London  from  Kurrachee  m  eight 
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hours  and  a  half.  This  was  speedily  followed  by  numerous  commercial 
messages  to  and  fro,  and  a  large  remunerative  traffic  was  now  daily 
passing.  The  Author,  however,  complained  of  the  delays  and  errors 
arising  upon  the  Turkish  portion  of  tbe  line,  between  Constantinople 
and  Belgrade ;  the  service  on  the  portion  of  the  line  worked  by  the 
Indian  Government,  between  India  and  the  head  of  the  Gulf,  being 
performed  rapidly  and  efficiently. 

The  difficulties  encountered  by  Major  Champain,  E.E.,  in  ihe  con- 
struction of  the  Persian  telegraph,  between  Teheran,  Ispahan,  Shiiaz, 
and  Bushire,  were  described,  and  the  loss  of  the  late  Colonel  Patrick 
Stewart,  E.E.,  and  his  devoted  services,  were  feelingly  alluded  to. 

In  considering  the  extension  of  telegraphic  conununicatiou  from 
Eangoon  to  China  and  Australia,  the  Author  entered  upon  a  nairation 
of  the  advantages  and  otherwise  of  the  several  plans  proposed ;  and  con- 
sidered, although  part  of  the  line  in  the  Malay  Peninsula,  and  elsewhere, 
might  be  taken  by  land,  that  the  speediest  and  most  reliable  means  of 
carrying  the  object  into  effect  would  be  found  in  the  submergence  of 
submarine  cables,  if  properly  constructed  and  laid.  The  regularity  of  the 
working  of  a  good  system  of  cables  would,  in  his  opinion,  soon  compen- 
sate for  the  additional  outlay  involved  over  such  sections  of  the  line. 
It  was  thought  that  a  line  might  be  carried,  in  a  comparatively  short 
time,  from  Eangoon  to  Singapore,  thence  to  Batavia,  joining  the 
Dutch  land  lines  there,  and  passing  from  the  south-eastern  extremity 
of  Java  to  Timor,  onwards  to  the  Australian  coast,  whither  the  Austra- 
lian land  lines  were  rapidly  advancing,  and  would  be  erected  to  meet 
the  cable.  Prom  Singapore  a  line  could  be  carried  to  China,  touching 
at  Saigon,  or  the  Peninsula  might  be  crossed  at  Mergui,  and  the  sea  line 
be  carried  thence  across  the  Gulf  of  Siam. 


INSTITUTION  OP  MECHANICAL  ENGINEEES. 

Mat  4ti7,  1865. 

F.  J.  BRAMWELL,  Esq.,  in  the  Chair. 

The  paper  read  was,  "  On  the  application  of  steam  power  to  eultiwh 
tion^  by  the  late  Mr.  Johk  Fowlee,  and  Mr.  Da.tid  Gbeig,  of  Leeds. 

Ik  a  paper  on  this  subject  read  by  Mr.  Fowler  at  a  former  meeting 
of  the  Institution,  on  29th  April  1857,  reference  was  made  to  the  drain- 
ing plough,  first  drawn  by  horse-power  and  afterwards  by  steam,  and 
to  the  course  of  experience  that  tlie  writer  had  with  that  implement, 
which  had  led  him  step  by  step  to  the  application  of  steam  power  to 
the  ordinary  purposes  of  cultivation.  In  that  paper  the  results  of  his 
experience  were  given  for  the  previous  seven  years,  during  which  this 
work  had  been  developed ;  and  in  the  present  paper  the  subject  is 
proposed  to  be  continued  hj  the  results  of  his  subsequent  experience 
m  carrying  out  the  application  of  steam  power  to  cultivation  during 
the  last  eight  years.  This  paper,  which  was  left  unfinished  at  the 
time  of  Mr.  Fowler*s  recent  death,  has  been  completed  by  Mr.  David 
Greig,  who  had  been  long  associated  with  him  in  carrying  out  steam 
cultivation. 
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In  considering  the  mechanical  problem  to  be  solved  in  the  applica- 
tion of  steam  power  to  agriculture,  it  is  requisite,  before  referring  to 
the  design  of  any  particular  machine,  to  examine  the  general  princi- 
ples on  which  the  application  of  mechanical  power  to  cultivation  can 
best  be  effected.  To  do  this  effectually  it  is  necessary  to  ascertain  the 
nature  and  extent  of  the  diflficulties  to  be  overcome ;  and  these  may  be 
stated  to  be  the  following : — 

I.  The  irregularities  of  level  in  the  surface  to  be  acted  upon. 

II.  The  varying  positions  of  the  machinery  upon  the  ground,  ren- 
dered necessary  as  tlie  work  proceeds. 

III.  The  difficulty  of  getting  heavy  engines  of  sufficient  strength 
moved  about  where  no  roads  exist. 

ly.  The  production  of  a  rope  of  sufficient  strength,  hardness,  and 
elasticity,  to  stand  the  work. 

V.  Tiie  changes  in  the  state  of  the  soil  from  the  effects  of  weathef . 

I.—  First,  with  regard  to  the  irregularities  of  level  in  the  surface  of 
the  land  to  be  cultivated. 

The  first  idea  which  naturally  occurs  in  applying  steam  power  is 
that  of  attaching  the  motive  power  direct  to  the  implement,  as  is  done* 
in  the  case  of  horses.  But  experience  has  proved  that  to  move  over 
the  land  a  steam  engine  of  sufficient  power  and  weight  for  traction 
purposes  is  quite  impracticable;  from  the  fact  that  such  an  engine 
would  weigh  at  least  12  tons,  and  would  in  many  cases  absorb  as  much 
as  30  horse-power  in  the  mere  act  of  moving  itself  at  the  rate  of  two 
and  a  half  miles  per  hour.  Moreover,  when  the  land  gets  at  all  wet 
and  greasy  on  the  top,  it  becomes  quite  impossible  to  make  such  an 
engine  travel  over  the  soil.  Also,  the  compression  caused  by  its  tra- 
velling over  the  land  would  in  most  cases  neutralise  the  good  otherwise 
effected  by  t)ie  cultivating  implement ;  so  that  any  advantage  which 
there  might  be  in  direct  action  would  be  more  than  counterbalanced 
by  the  practical  difficulties  that  stand  in  the  way  of  its  adoption. 

Under  these  circumstances  it  becomes  absolutely  necessary  to  con- 
vey the  power  over  the  surface  of  the  land  by  means  of  a  rope,  allowing 
the  prime  mover  to  stand  in  the  most  direct  position  for  its  work,  and 
exert  all  its  force  in  accomplishing  the  operation  to  be  performed. 
The  employment  of  wire  rope  for  this  purpose  was  at  first  attended 
with  considerable  drawbacks,  both  from  the  difficulty  involved  in  the 
application  itself,  and  from  the  wear  of  the  rope ;  the  latter  was  chiefly 
caused  by  the  amount  of  friction  the  rope  was  exposed  to,  which  in- 
volved  also  a  loss  of  power. 

The  use  of  wire  rope  in  the  cultivation  of  the  soil  was  gradually 
developed  from  its  commencement  to  its  present  successful  application. 
The  first  system  of  using  rope  was  by  placing  the  engine  in  a  stationary 
position  at  the  side  or  corner  of  the  field  to  be  cultivated,  and  leading 
the  rope  all  round  the  margin  of  the  field  :  the  two  ends  of  the  rope 
were  attached  to  two  winding  drums  at  the  engine,  giving  out  and 
taking  in  the  rope  alternately,  and  the  plough  or  cultivator,  being 
attached  to  the  middle  of  the  rope,  was  hauled  backwards  and  forwards 
across  the  field.  This  rectangular  arrangement  involved  a  great  deal 
of  fixing  of  machinery  in  the  field  before  commencing  operations, 
including  fixing  the  engine  and  windlass,  fixing  a  pulley  or  snatch- 
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block  at  each  of  the  two  corners  of  the  field  nearest  to  the  engine,  and 
a  large  number  of  rope  porters  or  carrying  pulleys ;  it  also  entailed 
two  moveable  anchors,  one  at  each  end  of  the  line  of  traverse  of  the 
implement,  which  had  to  be  shifted  by  some  means  each  time  that  the 
traverse  was  reversed,  so  as  to  lead  the  implement  into  a  fresh  line. 
This  complex  arrangement  of  tackle,  althougn  it  has  been  extensively 
used,  is  now  generally  superseded  by  more  direct  and  simple  arrange- 
ments. 

A  modification  of  this  mode  of  using  wire  rope  consisted  in  placing 
the  stationary  engine  and  windlass  in  the  centre  of  one  side  of  the 
field,  and  leading  the  ropes  away  diagonally  across  the  field  to  two 
moveable  anchors  placed  at  each  end  of  the  line  of  traverse  of  the  im- 
plement. A  pair  of  horizontal  leading  pulleys  attached  to  the  wind- 
lass allowed  the  rope  to  pass  ofi*  at  the  varying  angles  which  the 
progress  of  the  worK  required,  until  both  the  moveable  anchors  cnmc 
m  a  straight  line  with  the  windlass.  By  this  triangular  plan  the  two 
fixed  pulleys  in  the  comers  of  the  field  were  dispensed  with,  and  fully 
one-fourth  of  the  rope  with  its  requisite  porters  was  saved. 

A  third  plan  of  working  with  rope,  introduced  the  direct  pull  upon 
the  implement,  and  consisted  in  placing  two  horizontal  winding  drums 
under  a  travelling  engine,  which  moved  slowly  along  the  headland  of 
the  field,  keeping  always  in  line  with  the  work.  The  travelling  motion 
was  obtained  by  means  of  a  pinion  gearing  into  a  large  internal  toothed 
wheel  fixed  upon  one  of  the  carrying  wheels  of  the  engine,  and  con- 
nected to  it  by  a  friction  clip  to  prevent  any  risk  of  injuiy  from  over- 
strain. The  rope  was  stretched  from  one  winding  drum  of  the  engine 
across  the  field  to  a  moveable  anchor  on  the  opposite  headland,  and 
then  back  to  the  implement,  to  which  it  was  attached ;  and  another 
rope  from  the  other  drum  was  also  attached  to  the  implement.  The 
work  was  performed  by  the  engine  winding  up  one  drum^  as  it  gave  olF 
rope  from  the  other,  the  implement  being  thereby  pulled  backwards 
and  forwards  across  the  field. 

The  moveable  anchor  consisted  of  a  carriage  with  a  horizontal 
pulley  mounted  below  the  framing.  Bound  this  pulley  thei  hauling 
rope  of  the  plough  passed,  while  the  sharp-edged  carrying  wheels 
entered  the  ground  and  resisted  the  side  pull  of  the  rope.  The  anchor 
carriage  was  moved  forward  each  time  of  changing  the  direction  of  the 
implement  by  means  of  a  stationary  rope  stretched  along  the  headland 
and  made  fast  at  the  end.  This  rope  was  attached  to  a  small  drum  on 
the  anchor  carriage,  and  a  slow  motion  was  communicated  to  the  drum 
from  the  hauling  rope  pulley  by  the  intermittent  action  of  gearing.  The 
anchor  carriage  thus  pulled  itself  along  the  headland  step  by  step,  so 
as  always  to  keep  in  line  with  the  implement  and  engine.  The  box 
on  the  carriage  was  weighted  sufficiently  to  serve  as  a  counterpoise  to 
t^o  pull. 

The  c-xpcrience  gained  in  this  plan  of  working  showed  that  the 
principle  of  direct  pull  of  the  engine  upon  the  implement  was  the 
correct  one;  but  the  cumbersome  arrangement  of  the  two  winding 
drums,  and  the  difficulty  of  coiling  the  whole  length  of  rope  required 
for  reaching  across  the  field,  together  with  the  crushing  of  the  rope, 
arising  from  the  soft  material  of  which  it  was  then  made,  and  the  small 
diameter  of  the  drums  necessarily  employed,  indicated  the  need  for  a 
still  further  modification  in  the  apparatus. 
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Tlio  next  step  was  the  employment  of  an  cndlcHS  rope,  stretched 
across  the  field  as  in  the  preceding  case ;  with  this  difference,  that  the 
power  was  now  communicated  to  the  rope  bv  friction,  instead  of  by 
winding  on  and  off  a  drum  as  in  the  plan  last  described. 

To  secure  the  requisite  amount  of  hold  on  the  ropo,  it  was  found 
necessary  to  employ  two  driving  drums  with  four  grooves  each,  over 
which  the  rope  was  led  four  times,  and  the  two  drums  were  geared 
together.  In  order  to  meet  the  variations  in  the  length  of  the  rope 
occasioned  by  the  irregularities  in  the  boundary  of  the  field,  two  light 
barrels,  worked  by  hand,  were  mounted  on  the  cultivating  implement, 
to  wliich  both  ends  of  the  rope  were  attached,  and  by  these  barrels  a 
portion  of  rope  was  let  out  or  taken  up  by  hand  as  required  to  keep  it 
at  the  proper  degree  of  tightness.  "When  new,  this  apparatus  worked 
very  well ;  but  the  wear  and  tear  of  the  rope  from  its  numerous  bends, 
and  more  especially  from  another  cause  which  required  some  time  to 
develop  itself,  rendered  it  necessary  to  abandon  the  plan.  This  great 
difficulty  was  the  impossibility  of  keeping  the  eight  grooves  in  the 
driving  drums  all  of  equal  diameter.  The  two  leading  grooves  were 
found  to  be  always  wearing  at  double  the  rate  of  the  others ;  and  all 
the  grooves  having  to  revolve  at  the  same  rate,  a  constant  surging  of 
the  rope  was  occasioned  by  the  difference  in  speed  of  the  circumference 
of  the  different  grooves.  This  involved  destructive  wear  of  the  rope 
and  loss  from  friction,  and  every  revolution  of  the  drums  caused  a 
farther  grinding  away,  thus  increasing  the  errors  in  the  diameters  of 
tlie  grooves. 

These  evils  led  to  the  employment  of  a  single  driving  drum  with  two 
V  grooves,  round  which  the  rope  was  made  to  take  two  three-quarter 
turns,  one  in  each  groove.  This  was  effected  by  using  a  guide  pulley 
on  each  side  of  the  driving  drum,  which  transferred  the  rope  from  one 
groove  to  the  other  of  the  driving  drum.  The  wear  and  tear  was  thus 
greatly  diminished ;  and  this  apparatus,  although  retaining  to  some  ex- 
tent the  evils  of  the  former,  is  still  working  successfully  in  several  places. 
At  this  point  a  mechanical  contrivance  came  to  the  writer's  aid,  by 
which  a  sufficient  bite  can  be  obtained  with  only  one  half  turn  of  the 
rope  round  the  driving  drum,  whilst  the  rope  is  taken  hold  of  in  such  a 
manner  as  to  cause  no  friction  or  surging  whatever.  At  the  same  time 
also  the  total  number  of  bends  of  the  rope  is  reduced  from  five  to  two, 
as  there  is  only  a  single  bend  at  each  end  of  the  field,  which  causes  a 
most  important  saving  in  driving  power  and  wear  and  tear.  By  this 
mechanical  appliance  the  rope  was  at  once  enabled  to  perform  double 
the  amount  of  work  that  it  could  with  the  previous  apparatus. 

The  contrivance  by  which  this  is  effected  is  termea  the  clip  drum. 
It  consists  of  a  series  of  pairs  of  jaws  or  clips,  hinged  round  the 
circumference  of  the  drum  close  together  in  a  continuous  line,  forming 
a  complete  groove  in  which  the  rope  works.  Each  pair  of  clips  in 
succession,  a«  it  passes  round  to  the  point  where  the  pressure  of  the 
rope  upon  the  drum  commences,  closes  and  seizes  hold  of  the  rope,  and 
continues  to  grip  the  rope  throughout  the  half  revolution  until  reaching 
the  point  where  the  rope  begins  to  leave  the  drum,  when  the  clips  fall 
open,  being  relieved  from  the  pressure  of  the  rope.  The  amount  of 
grip  is  in  all  cases  proportionate  to  the  pull  upon  the  rope,  and  such  as 
effectually  to  prevent  any  slipping. 
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The  only  provision  requisite  to  suit  the  clip  drum  for  working  with 
nny  size  of  rope  is  to  adjust  the  width  of  opening  of  the  clips  to  the 
particular  diameter  of  rope  to  be  driven,  by  widening  or  contracting  the 
distance  between  the  centres  of  motion  of  each  row  of  clips.  This 
adjustment  is  efl'ected  by  having  the  lower  row  of  clips  centered  upon 
a  ring,  which  forms  the  circumference  of  one-half  the  depth  of  the 
drum ;  and  this  ring  is  screwed  upon  the  body  of  the  drum  by  a  thread 
chased  round  its  entire  circumference,  so  that  by  turning  the  ring 
round  in  either  direction,  the  distance  between  the  centres  of  the  upper 
and  lower  clips  is  simultaneously  increased  or  diminished  in  every  pair 
to  exactly  the  eame  extent,  all  of  them  being  kept  in  perfectly  parallel 
positions. 

The  lower  clip  of  each  pair,  having  a  heavy  overhanging  lip  on  the 
outside,  is  enabled  to  lift  the  upper  clip  by  means  of  a  small  finger 
projecting  from  its  inner  end  and  pressing  upon  the  tail  of  the  upper 
clip ;  so  that  the  clips  always  remain  open  until  receiving  the  pressure 
of  the  rope,  and  they  fall  open  again,  and  release  the  rope,  the  moment 
that  the  pressure  is  withdrawn.  A  stop  on  the  upper  clip  coming  in 
contact  with  the  body  of  the  drum,  prevents  the  clips  from  falling  open 
too  far. 

An  important  practical  advantage  found  to  result  from  the  working 
of  this  clip  drum  is,  that  the  rope  is  subjected  to  a  continual  pressure 
upon  its  sides  whilst  passing  round  the  driving  drum  ;  thus  avoiding  all 
tendency  to  the  rope  being  flattened  by  the  pull,  as  in  an  ordinaiy 
round-bottomed  groove,  where  the  pressure  of  the  rope  is  upon  the 
bottom  of  the  groove  only. 

In  the  working  of  this  apparatus,  the  actual  result  has  been,  that  the 
portion  of  the  rope  which  passes  round  the  drum,  and  has  all  the  work 
to  do  of  transmitting  the  hauling  power,  has  lasted  longer  than  the 
other  portion  which  has  no  such  work  to  do,  but  is  simply  exposed  to 
the  bend  round  the  pulley  of  the  moveable  anchor  on  the  opposite 
headland, — the  friction  from  the  guide  pulleys  being  exactly  the  same 
in  both  cases.  Another  important  advantage  is,  that  no  tension  is 
required  upon  the  rope  leaving  the  drum :  all  that  is  requisite  is,  that 
the  rope  be  taken  away,  and  not  allowed  to  kink. 

II.  The  second  point  of  difficulty  for  consideration  is  the  continually 
varying  positions  of  the  machinery  upon  the  ground,  rendered  necessary 
as  the  work  proceeds;  in  consequence  of  which  some  means  has  to  be 
provided  whereby  the  ropes  will  admit  of  the  two  extreme  points  being 
moved  nearer  together  or  further  apart,  as  the  varying  boundary  of  the 
fields  may  require.  With  n  pair  of  winding  drums  this  is  easily  effected 
by  not  allowing  the  unwinding  drum  to  begin  giving  off  rope  uutil  the 
rope  becomes  tight  in  each  case.  Tor  this  purpose  a  heavy  break  has 
to  be  applied  to  the  paying^out  drum  to  save  the  rope  from  trailing  on 
the  ground ;  for  if  the  rope  is  not  kept  from  touching  the  ground,  a 
serious  loss  of  power  is  the  result,  as  the  difference  in  draught  required 
to  pull  a  rope  lying  on  the  ground,  and  one  properly  carried,  is  as  much 
as  ten  to  one 

The  compensating  break  employed  when  a  pair  of  winding  dnunfl  is 
used,  so  as  to  compensate  for  changes  in  the  length  of  rope  that  is 
required  as  the  work  proceeds,  may  be  thus  described.  The  w^inding 
drum  is  driven  by  a  pinion  coupled  to  the  driving  shaft  by  a  clutch; 
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but  the  driving  shaft  is  geared  to  the  paying-out  drum,  by  means  of  a 
second  shaft  having  corresponding  pinions  at  each  end,  so  as  to  allow 
the  two  drums  to  run  in  opposite  airections.  The  two  pinion  shafts 
are  however  made  to  revolve  at  slightly  different  speeds,  by  means  of 
two  outside  pinions  of  different  size,  and  gearing  together,  which  compel 
the  paying-out  drum  to  revolve  l-9th  slower  than  the  winding  drum. 
This  causes  the  slack  in  the  rope  to  be  all  taken  up  by  a  few  revolu- 
tions of  the  drums  ;  and  further  strain  on  the  rope  is  prevented  by  the 
coupling  pinion  on  the  second  shaft  being  connected  to  its  shaft  by  a 
friction  break.  The  rope  is  thus  kept  constantly  stretched  tight  by  the 
friction  of  the  break. 

When  the  endless  rope  and  clip  drum  are  employed  for  working  the 
implement,  instead  of  two  winding  drums,  a  very  ingenious  and  efficient 
plan  has  now  been  adopted,  whereby  the  rope  is  kept  tight  without  any 
loss  of  power ;  the  slack  of  the  rope  is  taken  up,  or  more  rope  is  given 
off,  as  the  field  may  require,  and  the  implement  cannot  be  started  until 
the  rope  is  tight.  This  is  effected  by  means  of  what  is  termed  the  slack 
gear,  which  consists  of  two  small  barrels  mounted  on  the  plough,  and 
connected  by  gearing  with  a  relative  speed  of  five  to  one,  so  that  the 
pulling  rope  in  drawing  off  1  foot  length  of  rope  from  the  one  barrel, 
winds  up  6  feet  of  the  slack  rope  on  the  other  barrel,  until  all  the 
alack  is  taken  up.  The  implement  then  starts  at  once  when  the  rope 
becomes  tight,  and  on  its  arrival  at  the  other  end  of  the  field,  the  act 
of  the  man  taking  his  seat  at  the  other  end  of  the  implement,  reverses 
the  action  of  the  barrels,  so  that  what  was  the  slack-rope  barrel  becomes 
the  pulling  one,  and  viee  versa.  The  driving  of  the  oarrels  is  effected 
by  pitch  chains.  Self-acting  levers  and  clutches,  kept  in  gear  by  springs, 
are  the  means  of  reversing  the  motion,  they  being  set  in  action  by  the 
man  taking  his  seat,  first  at  one  end  and  then  at  the  opposite  end  of 
the  plough.  An  advantage  arising  &om  the  use  of  the  slack  gear  is 
the  elasticity  thereby  afforded  to  the  rope,  should  the  progress  of  the 
implement  be  obstructed  by  its  coming  in  contact  with  stones  or  roots 
in  the  ground ;  in  this  case  the  rope,  not  being  absolutely  tight,  has  a 
margin  for  taking  up  further  slack,  which  acts  as  a  spring,  easing  the 
strain  caused  by  stopping  the  implement  suddenly. 

III.  The  third  difficulty  to  be  considered  is  that  of  getting  heavy  engines 
of  sufficient  strength  moved  about  over  the  ground  where  no  roads  exist. 

This  has  been  a  serious  drawback  to  the  introduction  of  steam  culti- 
vation, and  one  which  has  led  to  more  breakage  of  tackle  and  machinery 
than  all  the  action  of  the  machinery  in  performing  its  work  of  cultiva- 
tion. Two  causes  have  contributed  to  this  result :  namely,  a  mistaken 
idea  at  first  prevailing,  that  lightness  was  an  essential  point,  which  led 
to  paring  down  the  metal  in  all  parts  of  machinery ;  instead  of  making 
the  machinery  so  strong  that  it  could  not  be  broken  by  the  full  steam 
power,  and  then  increaaing  the  width  of  the  carrying  wheels  to  such  an 
extent  as  to  ensure  carrying  the  engine  over  the  wettest  fields.  The 
other  mistake  was,  that  the  speed  of  working  on  the  road  wheel  was 
not  reduced  sufficientlv,  so  as  to  allow  the  engine  sufficient  leverage  to 
get  out  of  any  difficulty  that  it  might  happen  to  get  into ;  and  the 
want  of  judgment  on  the  part  of  the  men  using  these  machines  often 
led  to  their  being  put  in  places  of  quite  unnecessary  difficulty. 

The  first  of  these  mistakes  bos  now  been  met  by  making  tlie  ma- 
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chineiy  so  strong,  that  the 'steam,  when  full  on,  ia  the  weakest  part  of 
the  whole  machine.  This  has  naturally  led  to  great  weigiit ;  but  that 
is  no  real  obstacle,  provided  the  carrying  power  of  the  wheels  is 
increased  in  proportion  to  the  increase  of  the  weight  to  be  carried.  In 
fact,  the  weight  is  an  advantage  in  steadiness  for  working,  bo  long  as 
the  machine  can  be  kept  from  sinking  too  much  into  the  ground. 
Carrying  wheels  are  now  being  made  for  special  circumstances  as  mu<^ 
as  30  inches  wide  on  the  rim,  and  they  have  been  proved  to  carry  a 
12-tou  engine  over  any  land  in  a  state  fit  for  cultivation.  The  wheels 
are  driven  each  separately  by  means  of  a  friction  clip,  which  prevents 
any  risk  of  breakage  from  excessive  strain  of  driving. 

The  next  point  was  to  reduce  the  speed  on  the  driving  wheel  so  as 
to  give  the  engine  sufficient  leverage  to  get  out  of  any  difficulty ;  and 
for  this  purpose  two  different  driving  speeds  are  provided,  one  giving 
2  J  miles  per  hour  and  the  other  only  1  mile  per  hour  for  travelling,  when 
the  engine  is  working  at  its  full  speed  of  140  revolutions  per  miuule. 
In  order  to  obtain  sufficient  adhesion  under  specially  difficult  circum- 
stances for  the  exertion  of  the  full  tractive  power  of  the  engina,  the 
additional  provision  has  been  made  of  temporarily  fixing  transverse  T 
irons,  by  means  of  bolts,  upon  the  rims  of  the  wheels.  With  regard  to 
the  men,  time  and  experience,  combined  with  the  extra  work  caused  to 
them  by  getting  into  difficulties,  are  the  means  of  gradually  reducing 
the  difficulty  arising  from  want  of  judgment  on  their  part. 

Another  plan  for  meeting  the  £fficulty  of  getting  such  heavy 
machines  moved  about  has  been  adopted  with  the  most  satisfactory 
results.  This  consists  in  combining  the  power  of  two  small-sized 
engines;  the  second  engine  being  worked  m  place  of  the  moveable 
anchor.  Each  engine  is  provided  with  a  clip  drum,  which  is  essential 
to  carrying  out  this  system  of  cultivation ;  and  the  rope  is  worked  as 
an  endless  rope  between  the  two  engines,  by  having  both  its  ends 
attached  to  the  cultivating  implement.  As  the  power  of  both  engines 
is  applied  at  the  same  time  to  the  rope  in  each  dii*ection,  the  heaviest 
class  of  operations  can  be  performed  by  them ;  and  the  loss  of  power 
in  working  the  rope  is  very  much  lessened  by  the  fact,  that  both  lines 
of  rope  are  always  in  eifective  tension,  and  are  thereby  well  carried  with 
half  the  number  of  rope  porters. 

IV.  The  fourth  difficulty  to  be  surmounted  was,  the  production  of 
a  rope  of  sufficient  strength  and  hardness,  combined  with  elasticity,  to 
stand  the  required  work ;  and  this  was  a  very  serious  point,  as*  the 
inability  to  accomplish  it  nearly  upset,  ut  one  time,  the  profitable 
employment  of  steam  cultivation. 

The  first  rope  used  was  made  of  iron  wire ;  but  it  was  worn  out  so 
quickly,  not  doing  so  much  as  200  acres,  that  it  soon  became  evident 
such  material  would  not  stand  the  strain  and  friction  attending  the 
work  ;  whilst,  by  increasing  the  strength  of  the  rope,  its  weight  was  so 
much  increased,  as  to  consume  nearly  the  whole  engine  power  in  over- 
coming its  friction.  These  difficulties  became  so  serious,  that  great 
exertions  were  made  to  get  a  rope  of  steel  sufficiently  hard  to  stand  the 
wear  of  trailing  on  the  ground,  and  also  the  friction  caused  by  coming 
in  contact  with  the  numerous  pulleys  of  the  machinery  then  employed ; 
and,  in  1857,  two  steel  ropes  were  applied,  which  answered  the  purpose 
admirably,  and  performed,  with  the  then  imperfect  machinery,  upwards 
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of  three  times  the  amount  of  work  that  was  done  by  the  first  iron 
rope.  From  this  point,  it  was  o^itablished  undoubtedly  that  all  risk  of 
the  difficulty  with  the  rope  causing  a  check  to  the  application  of  steam 
to  cultivation  was  now  safely  overcome ;  the  introduction  of  the  steel 
pope  having  eifectually  accomplished  the  object  in  view.  The  machinery 
for  working  the  rope,  however,  required  great  improvement  and  altera* 
tion,  before  getting  to  the  point  of  thorough  efficiency  with  a  minimum 
of  wear :  the  chief  objects  in  these  improvements  being,  to  have  as  few 
bends  as  possible,  and  those  bends  over  large  pulleys.  A  great  saving 
in  the  wear  of  rope  has  also  been  effected  by  the  improved  means  of 
keeping  the  rope  tight,  and  prevcating  itirom  dragging  on  the  ground. 
From  time  to  time,  as  the  various  improvements  in  the  machinery  have 
been  effected,  the  increased  quantity  of  work  done  by  the  rope  before 
being  worn  out  has  been  very  marked ;  so  that  the  cultivation  of  from 
2000  to  4000  acres  can  now  be  accomplished  with  one  steel  rope,  the 
amount  varying  with  the  nature  of  the  soil  and  the  width  of  the 
implement  used.  ^ 

At  the  commencement  of  steam  cultivation,  the  iron  wire  rope  ran  a 
mileage  of  not  over  750  miles  before  being  worn  out,  costing  la,  7d.  per 
mile  of  running.  The  first  steel  rope  ran  1800  miles,  costing  1«.  per 
mile ;  and  the  present  steel  ropes  are  running  on  an  average  9000  miles, 
costing  only  about  2id.  per  mile,  running  with  a  tension  upon  them  of 
about  25  cwts.,  and  this,  notwithstanding  that  the  price  of  rope  has 
been  increased  from  £60  to  £84  for  the  ordinary  length  of  rope  of  800 
yards.  The  steel  rope  at  present  used  in  steam  cultivation  is  11-lGths 
inch  in  diameter,  and  weighs  about  2  lbs  per  yard,  making  a  total  of 
about  14  cwts.  for  the  length  of  800  yards. 

Y.  The  fifth  class  of  difficulties  are  those  ai*ising  from  variations  in 
the  state  of  the  soil,  caused  by  the  effects  of  the  weather. 

These  difficulties  have  been  principally  felt  in  wet  weather,  in 
moving  the  engine,  and  also  from  the  stickiness  of  some  land  when  in 
a  half  wet  sta^,  which  is  too  often  the  condition  of  the  land  whilst 
being  cultivated.  In  such  cases,  all  the  tackle  would  become  literally 
covered  with  clay,  and  the  power  required  to  move  the  rope  and  the 
machine  would  be  very  great.  This  difficulty  should  not,  indeed,  exist, 
as  no  land  ought  to  be  touched  when  in  such  a  state;  but  clay  land  has 
hitherto  very  often  been  worked  when  wet,  from  want  of  sufficient 
force  to  get  all  the  work  done  before  the  wet  sets  in,  and  also  from  the 
inability  of  horses  to  perform  the  work  while  the  land  is  in  a  dry  state. 
As  an  illustration,  may  bo  taken  a  clay  land  field,  ploughed  by  horses 
while  yerj  wet ;  after  which,  if  the  next  year  be  diy,  it  will  be  literally 
impossible  to  work  the  same  ground  with  horses  until  some  rain  comes 
to  soften  it,  as  the  horses'  shoulders  and  the  implement  would  not  be 
able  to  stand  such  jarring  work. 

With  steam  power,  however,  there  is  no  difficulty  in  working  the 
land  in  the  driest  condition,  which  is  the  proper  time  for  such  work ; 
and  if  this  is  strictly  attended  to,  it  will  never  get  into  an  extremely 
hard  state.  Supposing  the  clay  land  is  ploughed  wet  by  steam  power, 
more  power  will  be  expended  in  pulling  the  dirty  rope  and  the  sinking 
plough  than  even  if  the  laud  be  so  dry  that  tne  soil  breaks  up  into 
large  pieces  of  as  much  as  1  cwt.  each,  though  the  latter  could  not  be 
the  case,  but  for  the  wet-kneading  thai;  the  land  receired  before  by 
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being  ploughed  wet  by  horses.  If  the  farmer  were  only  to  keep  his 
machine  off  the  land  in  wet  weather,  and  work  it  night  and  day  in  dry 
weather,  he  would  see  the  great  advantige  that  would  accrae  from 
working  at  the  proper  time.  In  fact,  the  principle  of  the  old  maidm, 
"  make  hay  while  the  sun  shines/'  applies  to  cultivation  of  the  land  as 
well  as  to  hay. 

Another  system  of  steam  cultivation  has  been  adopted  to  meet 
special  circumstances,  by  the  use  of  two  large  engines,  each  of  which 
is  supplied  with  a  winding  drum,  instead  of  the  clip  drum  and  endless 
rope  employed  with  the  light  engines,  in  the  plan  last  described.  The 
two  large  engines  are  placed  at  opposite  ends  of  the  field,  but  they  act 
alternately  instead  of  in  combination — one  pulling  the  plough  in  one 
direction,  while  the  other  moves  forward  into  position  for  the  return 
bout,  and  vice  versd. 

In  order  to  make  the  rope  coil  in  a  regular  manner  upon  the  winding 
drums  of  the  engines,  an  arrangement  of  self-acting  coiling  gear  is 
employed,  consisting  of  a  pair  of  traversing  guide  rollers  between 
which  the  rope  passes  when  coiling  on  or  off  the  large  winding  drum. 
The  purpose  for  which  this  system  of  working  with  two  large  engines 
was  arranged  was  for  travelling  about  and  doing  work  by  hire,  so  as  to 
meet  the  requirements  of  those  who  have  not  sufficient  land  or  capital 
to  purchase  machinery  for  their  own  use.  So  far  as  the  working  of 
these  machines  goes,  it  is  entirely  satisfactory,  but  the  first  drawback 
to  the  adoption  of  this  plan  is  the  price.  Secondly,  there  is  the  diffi- 
culty of  taking  two  large  eiigiues  about ;  and  from  the  fact  that  a 
heavy  break  has  to  be  put  on  the  paying-out  drum  in  order  to  keep 
the  rope  tight,  considerable  power  is  lost.  But  still  the  time  saved 
in  doing  small  irregular  fields  more  than  counterbalances  those  dis- 
advantages. 

The  traction  ;part  of  the  machinery  having  now  been  considered, 
the  most  mechanical  means  of  performing  steam  cultivation  has  to  be 
referred  to. 

The  implements  hitherto  used  for  steam  cultivation  have  been  some- 
thing similar  to  those  employed  with  horse  power;  but  recently  a 
system  has  been  arranged  for  throwing  up  the  land  in  the  roughest 
possible  way,  and  leaving  it  in  such  a  state  as  to  expose  the  largest 
amount  of  surface  to  be  acted  on  by  the  air,  which  is  the  only  truly 
practical  way  of  dealing  with  heavy  land. 

Cultivation  by  rotary  implements  has  been  much  advocated,  and 
mny  appear  at  the  first  glance  the  right  means  of  applying  steam 
power :  but  when  the  nature  of  the  substance  to  be  dealt  with  is  con- 
sidered, this  plan  is  mechanically  wrong  in  the  way  of  operating  on  the 
soil,  from  the  fact  that  rotary  implements  must  necessarily  strike 
on  the  top  of  the  hard  land,  thus  absorbing  a  quantity  of  power  in 
entering  the  hard  substance. 

The  ciiltivation  of  the  land  consists  merely  in  loosening  a  certain 
quantity  of  soil,  and  what  has  to  be  considered  is,  how  to  loosen  the 
greatest  quantity  with  the  smallest  amount  of  power.  In  all  the  ex- 
periments tried  by  the  writer,  it  has  been  found  that  this  is  never  so 
economically  done  as  by  wedging  the  soil  off  to  a  loose  side,  and  enter- 
ing the  wedge  underneath,  where  the  soil  is  softer.  Much  objeetion 
has  been  raised  to  the  old  mode  of  working  with  the  plough ;  but  in 
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the  writer's  opinion  it  is  not  the  implement  that  is  at  fault  in  that  case, 
but  the  power  that  is  defective ;  and  by  the  aid  of  steam  that  imple- 
ment can  now  be  driven  at  such  a  pace  as  to  throw  the  land  sideways 
in  a  manner  quite  equal  to  the  effect,  of  any  digging  by  hand.  The 
great  point  requiring  attention  is  that  the  tools  should  be  so  arranged 
that  each  follows  its  neighbour,  taking  its  own  cut  and  wedgiug  off*  the 
soil  to  a  loose  side.  If  this  is  done,  the  speed  of  two  and  a  half  miles 
per  hour  at  which  tho  implement  is  driven  will  throw  the  loosened 
material  at  least  two  feet  clear  from  its  previous  position,  and  by  the 
rapid  motion  it  will  be  left  in  the  state  most  desirable  to  the  farmer 
and  in  the  best  possible  condition  to  receive  the  action  of  the  atmosphere, 
and  this  will  be  effected  with  the  least  amount  of  power. 

In  order  that  steam  cultivation  may  be  brought  to  the  greatest  per- 
fection, it  is  of  the  utmost  importance  that  the  use  of  horses  in  cultiva- 
tion should  be  altogether  abandoned.  For  this  purpose  a  number  of 
implements  are  required,  adapted  to  get  over  a  large  breadth  of  land 
in  a  day,  so  as  to  do  the  very  light  operations  of  the  farm  and  ex- 
clude horses  entirely  from  such  work  ;  as  their  use  inevitably  increases 
the  expense  of  after  operations,  besides  being  detrimental  to  the  laud. 
If  the  horses  on  a  farm  are  done  away  with  altogether,  or  as  far  as 
practicable,  the  cartage  becomes  the  next  question  to  be  dealt  with  ; 
and  before  steam  cultivation  takes  its  proper  place,  the  heavy  part  of 
the  cartage  must  be  done  by  the  ploughing  engiues.  Considering, 
however,  that  to  be  good  ploughing  engines  they  must  be  good  traction 
engines,  there  is  nothing  to  stand  in  the  way  of  cartage  by  steam 
power  but  the  want  of  good  roads  about  the  farm,  which  are  an  essen- 
tial point  in  a  highly  cultivated  farm,  whether  steam  cultivation  bo 
employed  or  not.  The  experience  lately  gained  in  the  use  of  tho 
traction  engine  is  that  loads  can  be  conveyed  over  moderately  good 
roads  at  an  expense  of  2d.  per  ton  per  mile  ;  and  there  is  therefore  no 
doubt  that  the  farm  cartage  can  also  be  done  economically.  The 
writer  has  no  doubt  that  before  ten  years*  time  two-thirds  of  the 
cartage  of  the  farm  will  be  generally  done  by  steam,  and  also  that  tho 
railways  will  be  fed  by  traction  engines,  and  that  these  will  become 
quite  common:  although,  through  mistaken  ideas,  serious  attempts 
have  been  made  to  stop  their  use  on  the  public  roads.  A  10-horse 
engine  will  convey  a  load  of  twenty  tons  independent  of  itself  over  a 
road  with  gradients  not  exceeding  1  in  15  :  and  the  wear  and  tear  is 
very  slight  indeed  in  properly  constructed  traction  engines. 

Tho  advantages  of  steam  cultivation  will  be  understood  by  the 
following  summary,  which  contrasts  steam  jpower  and  horse  power  as 
applied  to  cultivation : — 

with  horses  there  is  a  total  force  of  6  cwts.,  with  the  drawback 
of  having  to  convey  4  tons  of  useless  load  over  the  land;  while 
with  steam  power  there  is  a  total  force  of  35  cwts.  conveying  only 
1^  tons  of  useless  load.  The  result  of  experience  is  the  less 
weight  carried  over  the  land  the  better ;  and  when  the  great  weight 
of  horses  compared  with  the  force  they  exert  is  considered,  and  also 
the  number  of  footprints  left  by  them  on  an  acre,  it  cannot  but  excite 
surprise  that  such  an  unmechanical  means  of  cultivation  should  havo 
existed  so  long.  The  number  of  footprints  left  by  four  horses  in 
ploughing  a  12-inch  furrow  is  above  300,000  per  acre ;  whereas  the 
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steam  plongli,  which  has  a  width  of  from  3  to  4  feet,  is  carried  on  two 
wheels  6  inches  in  width. 

A  few  remarks  only  need  be  added  upon  the  ultimate  effecfc  which 
will  result  from  the  proper  adoption  of  steam  cultivation.  By  thoroughly 
carrying  out  the  system,  definite  calculation  can  be  made  as  regards  the 
cost  of  working  a  farm,  and  better  crops  will  be  obtained  with  a  greatly 
increased  amount  of  certainty.  Time,  the  great  point  in  all  businepH, 
but  more  especially  in  agriculture,  will  be  economised ;  and  from  the 
increased  force  at  the  farmer's  disposal  he  will  seldom  get  behindhand 
with  his  labour,  an  evil  which  at  present  often  causes  liim  to  lose  a  crop 
altogether  in  some  of  his  fields.  The  drainage  will  be  mucTi  more  effi- 
cient, and  consequently  the  temperature  of  the  land  will  always  be  kept 
at  the  highest  point :  the  result  will  be  that  the  land  will  always  be 
in  a  growing  state.  Clay  land,  which  is  by  far  the  most  fit  for  crop, 
will  be  brought  to  bear  the  heaviest  crops ;  and  this  quality  of  laud, 
which  at  present  pays  very  little  rent,  will  become  the  most  valuable. 
Farming  will  become  a  business  into  which  a  business  man  may  enter 
with  safety,  and  capital  will  find  in  farming  a  profitable  and  safe  in- 
vestment, so  that  increased  advantages  will  accrue  to  the  country.  The 
intelligence  of  the  agricultural  labourer  will  be  improved,  in  conse- 
quence of  his  having  to  use  his  mind  more  and  his  body  less ;  and  this 
anticipation  has  received  practical  confirmation  in  not  a  few  cases 
already. 


LONDON  ASSOCIATION  OF  FOEEMEN  ENGINEEES. 

Nov,  4th,  1863. 
Mn.  DAVID  WALKER  ik  the  CiiAin. 

The  paper  read  was,  "  On  Foremen  Engineers  and  their  Associations^'' 
by  Mr.  Joseph  Newton,  President. 

The  author  commenced  his  paper  by  noticing  the  important  part 
which  mechanics  had  played  in  the  development  of  practical  science, 
referring  for  illustration  to  those  who  had  "  created  for  themselves 
niches  in  the  gallery  of  fame."  With  respect  to  the  foremen  engineers, 
he  showed  that  they  have  to  think  as  well  as  to  act,  and  that  it  is  iu 
the  workshop  that  the  would-be  foreman  must  acquire  and  exhibit  the 
talent  which  is  to  warrant  and  justify  his  promotion.  That  is  the 
university  in  which  he  must  graduate,  and  in  which  he  must  earn  his 
degrees.  In  the  workshop  he  must  obtain  his  honours,  and  there  he 
must  develop  his  latent  powers.  No  examining  process  will  enable 
him  to  avoid  the  plucking  which  sometimes  befalls  candidates  for  the 
rivil  vService,  or  sustain  him  under  the  pressure  of  constantly  changing 
duty.  It  is  onl^  by  the  plodding  and  persistent  pursuit  of  information, 
and  the  determination  to  surmount  difiiculties,  that  he  may  hope  to 
rise,  or  to  sustain  himself  when  he  has  risen,  from  the  ranks  of  his 
fellow-w  ork  men . 

After  referring  to  the  misapprehension  entertained  by  the  master 
enginecra  of  iho  objects  of  the  Association,  the  author  said  the  Associa- 
tion stands  now  before  the  general  engineering  community  in  its  true 
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light,  and,  he  believes,  is  estimated  at  something  like  its  real  value.  It  is 
imderstood  to  mean  a  comiii unity  of  men  of  similar  occupations, 
similar  habits,  and  similar  ideas,  associated  together  in  friendly  union, 
for  mutual  improvement  and  material  good,  and  that  is  precisely  what 
it  is. 

It  has  been  said,  that  the  foreman  engineer  graduates  in  the  work- 
shop— our  meetings  enable  him  to  continue  his  studies,  and  to  keep 
pace  with  the  rapid  mechanical  and  scientific  advancement  of  the  time. 
True,  the  Association  has  not  attained  to  the  dignified  position  occu- 
pied by  the  Institution  of  Civil  Engineers,  or  to  that  occupied  by  the 
Mechanical  Engineers,  but  it  is  following  worthily  in  their  wake,  and 
may  attain  to  something  like  their  eminence  and  usefulness. 

After  sketching  the  rise  of  the  Civil  Engineers'  Society  from  its 
small  beginnings,  and  comparing  it  with  the  progress  of  the  Associa- 
tion, the  author  said  that,  from  the  flourishing  condition  of  the  elder 
institution,  the  members  might  take  heart  in  their  labours  for  the 
prosperity  of  their  own.  "  Few,"  he  continued,  "  can  estimate  more 
exactly  than  the  writer  of  this  paper  the  anxious  and  reHponsible  duties 
of  a  foreman  engineer.  I  know  that,  very  frequently,  the  cares  of  a 
harassing  day  are  followed  by  the  horrors  of  a  sleepless  night,  during 
which  the  troubles  of  the  morrow  disturb  the  foreman's  brain.  I 
know  that  he  has  to  rise  early,  and  leave  his  factory  late,  and  that  bis 
intermediate  occupations  are  often  multifarious  and  difficult.  All  this 
I  know,  and  much  more,  of  the  foreman's  ordinary  life.  Still,  it  is 
my  conviction  that  all  may  do  something  more  towards  forwarding 
the  interests  of  their  own  Association,  and  in  doing  so  promote  their 
own.  It  is  astonishing  what  may  be  done  by  application,  perseverance, 
and  (fetermination ;  and  it  would  be  possible  to  cite  innumerable 
instances,  in  our  own  profession,  in  which  the  possession  of  those 
qualities  have  raised  their  owners  to  dignity,  to  honour,  and  to  wealth. 
The  biographies  of  scientific  men  teem  with  illustrations  of  the  wondrous 
effects  of  the  talismanic  words  just  mentioned,  and  show  how  those  who 
have  sought  to  rise 

Ont  of  the  prisons  of  their  mean  estate ; 

And  with  such  jewcU  as  the  exploring  mind 

Brings  from  the  caves  of  knowledge,  to  bay  their  ransom, 

From  those  twin  gaolers  of  the  daring  heart. 

Low  birth  and  iron  fortune, 

have  succeeded  in  effecting  their  release,  and  in  rising  to  liberty  and 
greatness.  It  is  not  given  to  every  man  to  be  great ;  but  there  are  few 
who  may  not  be  useful  to  their  fellow- men,  if  they  but  seek  th<5 
means. 

"  It  is  my  candid  opinion,  then,  that  each  of  the  members  of  this 
Association  should  determine  to  read  a  paper,  and  do  it.  Each  has 
had  his  workshop  schooling ;  and  there  is  no  reason  why  (in  workshop 
language,  if  he  will)  he  should  not  impart  some  of  the  knowledge  he 
has  gained  to  his  neighbours.  There  is  not  one  who  now  listens  who 
has  not  gained  some  special  information— -who  has  not  his  mechanical 
pet,  who  cannot  bring  forth  from  the  recesses  of  his  mind  some 
favourite  theory,  or  who  is  not  able  to  deliver  himself  of  an  inventive 
thought.     We  have  had  industrial  exhibitions,  in  which  the  products 
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— ^>^aluable,  curious,  or  grotesque— of  the  leisure  hours  of  the  working 
men  have  figured  ad  libitmn.  My  desire  is,  that  here  we  should  have 
constant  exemplifieations  of  the  cogitations  of  our  members  in  iheir 
leisure  hours,  details  of  experience  in  their  busy  ones,  or  speculations 
on  future  mechanical  improvements.  There  is  around  me  a  mine  of 
intellectual  and  mental  wealth:  it  only  needs  noorking;  the  ore  yn}l 
then  soon  appear,  and  the  conversion  of  it  to  useful  purpose  will 
speedily  follow.  The  press  wUl  not  only  stamp  that  ore  with  approbation, 
but  give  it  speedy  currency  and  pass  it  along  the  channels  of  general 
circulation.  It  has  often  been  said  that  we  have  very  few  papers  read, 
and  that  we  therefore  scarcely  deserve  the  appellation  of  a  scientific 
society.  Let  us  endeavour  to  remove  the  stigma.  It  is  in  the  power 
of  each  of  us  to  assist  in  the  task,  and  the  will  alone  is  wanting.  Let 
the  coming  year  display  greater  activity  on  our  part  than  that  which  is 
passing  away,  and  beyond  doubt  the  influence  and  dignity  of  the  Insti- 
tution will  be  much  enhanced  by  the  process. 

"  From  close  and  constant  observation  of  the  feelings,  with  some 
knowledge  of  the  habits,  and  with  great  confidence  in  the  practical 
knowledge  of  the  members  of  this  Association,  I  feel  assured  that  short 
suggestive  papers,  provocative  of  discussion,  are  the  most  desirable ; 
and  these,  fortunately,  are  within  the  reach  of  all.  You  have  little  time 
to  spare,  no  doubt,  but  such  as  you  have  could  not  certainly  be  more 
profitably  employed.  Bring  out,  then,  jOMvhohbieM,  and  let  us  examine 
their  claims  to  that  distinction.  I  say  this  in  all  earnestness,  because 
the  future  well-being  of  the  Society  depends  largely  upon  self-help.  It 
is  impossible  to  command  respect,  if  no  effort  be  made  to  attain  it.  If 
the  Association  is  to  stand  independent  and  erect  among  its  fellows,  it 
must  be  by  the  exertion  of  its  own  innate  strength,  and  not  by  mere 
resting  and  being  thankful  for  what  has  been  done. 

**  It  has  already  been  observed  that  we  desire  the  friendship  of  em- 
ployers, and  I  can  imagine  a  period  yet  to  come  when  those  gentlemen 
will  attend  in  this  our  lecture-room  and  studio,  not  for  the  purpose  of 
teaching  us  how  to  govern  the  institution,  but  for  that  of  imparting  to 
us  information  which  their  superior  position  and  more  fortunate  cir- 
cumstances have  enabled  thpm  to  obtain.  I  can  imagine  a  time  yet 
to  come  when,  in  this  arena  of  friendly  discussion,  wherein  it  is  desired 
that  all  opinions  on  legitimate  subjects  may  be  freely  and  uni^servedly 
expressed,  the  employers  of  engineering  labour  will  take  part  in  our 
deliberations ;  and  thus,  while  commumcating  knowledge,  themselves 
derive,  both  directly  and  indirectly,  advantage.    When  that  happy 

Eeriod  shall  have  arrived,  it  is  my  opinion  that  this  Association  will 
ave  attained  to  something  like  the  amount  of  usefulness  of  which  it 
is  capable.  We  shall  then  have  employers  inducing,  not  only  their 
foremen,  but  their  managers — the  latter,  a  class  whom  it  would  be  well 
if  we  saw  more  of  at  our  meeting — to  assemble  at  our  counsel  table, 
and  thus  to  add  to  the  prosperity  of  the  Association." 
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1865. 
ICases  in  which  a  Full  Specification  has  been  deposited.] 


27:^9.  Louis  Dominique  Girani,  of 
Paris,  obtaining  sliding  surfaces  by 
the  interposition  and  circulation  of 
a  lii^uid  or  gaseous  fluid  between  the 
frictional  surfaces. — October  2 Is/. 

2828.  Bienaimd  Felix  Brunet,  of  Pari^i, 
impd.  apparatus  for  ascertaining  the 
degree  of  torsion  and  resistance  in 
the  threads  of  textile  substances. — 
November  2nd, 


28/2.  QustaFus  Adolphus  Jasper,  of 
Middlesex,  Massachusetts,  U.S.A., 
an  invention  having  reference  to  the 
cleansing  or  bleaching  of  sugar; 
which  invention  may  also  be  appli- 
cable to  other  purposes  of  like  cha- 
racter.—Noomfter  7th. 


Cases  in  which  a  Provisional  Specification  has  been  deposited. 


1666.  William  Edward  Gedge,  of  Wel- 
lington-street, Strand,  impd.  fire* 
escape;  applicable  also  to  raising  loads 
from  mines  and  other  purposes, — a 
communication. — June  2[st. 

1766.  John  Dale  and  Richard  Samuel 
Dale,  of  Manchester,  impts.  in  the 
])roduction  of  pigments  suitable  for 
printing  upon  paper  and  woven 
fabrics.— Jtt/y  4th. 

1774.  William  Saunders  Parfitt,  of 
Devizes,  impd.  machine  for  the  manu- 
facture of  aerated  waters. — July  5th. 

1862.  Anson  Henry  Piatt,  of  Phila- 
delphia, impts.  in  lamps.---%/tt/^  1 6M. 

1898.  John  Harkness  Wray,  of  Man- 
chester, impd.  apparatus  for  pro- 
ducing sound  for  signals,  calls,  and 
alarms  adapted  to  use  on  vessels, 
railway  trams,  buoys,  reefs,  light- 
houses, and  in  other  places  of 
danger,  —  a  communication. — July 
20th, 

1908.  James  Warren  Roberton,  of 
Edinburgh,  impts.  in  the  construction 
of  needle  cartridges. — July  2\st, 

2020.  Adderley  Sleigh,  of  Upper  Bel- 
grave-place,  impts.  in  the  means  of, 
and  mechanism  for,  obtaining  motive 
poYrer.-^August  4th. 

2066.  William  Aston,  of  Birmingham, 
impts.  in  the  manufacture  of  linen 
buttons.— Jti^M/  9th. 

2133.  Phineas  Lawrence,  of  Basinghall- 
street,  London,  impts.  in  boots  and 
other  coverings  for  the  feet;  which 
impts.  are  applicable  also  to  trunks 
and  other  articles  for  the  purpose  of 


strengthening,  preserving,  or  pro- 
tecting them, — a  communication.-^ 
August  \8th. 

2188.  Edward  Henry  Woodward,  of 
New  York,  impts.  in  saws  for  sawing 
and  cutting  marble  and  other  analo- 
gous substances. — August  25th. 

2200.  George  Tomlinson  Bousfield,  of 
Loughborough-park,  impts.  in  fold- 
ing chairs,^- A  communication. — 
August  26th, 

2228.  James  Fallows,  of  Philadelphia, 
impts.  in  sheet  metal  handles  for 
spoons,  saucepans,  and  other  uten- 
sils for  culinary  purposes. — August 
30th. 

2260.  John  Lake,  of  Devonport,  impts. 
in  tubular  steam  boilers  or  generators 
for  agricultural  or  other  locomotive 
steam  engines. — September  \st, 

2292.  Augustus  William  Parker,  of 
Bow,  impts.  in  ice  houses  and  in 
glaciaria  or  skating- places  and  in 
baths. — September  6th, 

2293.  Frederick  Tolhausen,  of  Paris, 
a  fire-work  producing  instantane- 
ously the  forms  of  serpents,  and 
other  forms  of  a  like  nature, — a 
communication. — September  7th, 

2322.  William  Hewitt,  of  Pimlico, 
impd.  composition  for  preventing 
incrustation  in  steam  boilers. — 5e/)- 
tember  Wth. 

2336.  Thomas  Drew  Stetson,  of  New 
York,  U.S.A.,  impts.  in  clothes- 
wringing  machines,  the  mode  of 
communicating  rotarv  motion  in 
which  is  aLk)  applicable   to  other 
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machines  having  stinilarly  rotating 
parts, — partly  a  communication. — 
September  \2th, 

2348.  Samuel  Fox,  of  Deepcar,  near 
Sheffield,  impts.  in  the  manufacture 
of  umbrellas  and  parasols,  and  in 
apparatus  employed  therein. — Sep' 
tember  I3tk. 

2368.  Jehiel  Keeler  Hoyt,  of  Cheap- 
side,  impts.  in  bobbins,  or  spools 
used  in  spinning  and  winding  yarns 
and  threads, — a  communication. 

2372.  \Yilliam  Esson,  of  Cheltenham, 
impts.  in  the  construction  of  gas 
meters. 

2373.  Francois  Carlier,  of  Paris,  impts. 
in  the  arrangement  and  fittings  of 
certain  apparatuses  for  extinguishing 
fires. 

The  above  bear  date  September  1 6/ A. 

2382.  Charles  Worssam,  of  Com- 
mercial -  wharf,  Kingsland  -  road, 
impts.  in  the  means  of,  and  apparatus 
for,  consuming  smoke  in  furnaces. — 
September  19M. 

2395.  Joseph  Edmondson,  of  Halifax, 
impts.  in  looms  for  weaving. — Sep' 
tember  20/A. 

2404.  Sanders  Trotman,  of  Lyme- 
street,  Camden-town,  impts.  in  the 
manufacture  of  paper. 

2412.  Henry  Albert  Davis,  of  Camber- 
well,  impts.  in  apparatus  for  affixing 
postage  stamps  and  other  labels  to 
letters  and   documents. 
The  above  bear  date  September  2\st. 

24 1 S  Robert  At  kin,  of  Crawford-street* 
Uryanston-square,  impts.  in  propel- 
ling vessels. 

2425.  George  Binnie  Mc  Nicol,  of  Glas- 
gow, impts.  in  apparatus  for  obtaining 
motive  power. 
The  4ibove  bear  date  September  22nd, 

2437.  Joseph  Donnell,  of  Liverpool, 
impts.  in  machinery  for  cutting  or 
mincing  meat  and  stuffing  the  same 
into  skins  or  intestines  for  forming 
sausages,— a  communication. — Sep- 
tember  23rd, 

2448.  \Villiam  Unwin,  of  Sheffield, 
impts.  in  the  manufacture  of  iron. 

2453.  William  Edward  Newton,  of 
Chancery-lane,  impd.  construction  of 
engine,  which  can  be  used  either  as  a 
motor  or  for  pumping, — a  communi* 
cation. 
The  above  bear  date  September  25th. 


2456.  Nicholas  Rorshunoff,  of  Bir- 
mingham, impts.  in  the  manufacture 
of  cast  iron,  malleable  iron,  and 
steel. 

2458.  JohnS-impsonStames,  of  Cock- 
hill,  Ratcliffe,  impts.  in  the  manu- 
facture of  submarine  lamps. 

2464.  Richard  Archibald  Brooman,  of 
Fleet-street,  impts.  in  moulding  era- 
cibles  and  other  hollow  article  of 
plastic  materials,  and  in  apparatus 
employed  therein, — a  communica- 
tion. 

2465.  Alfred  Vincent  Newton,  of  Chan- 
cery-lane, impd.  mode  of  decarbon- 
izing retorts, —  a  communication.. 

The  above  bear  date  Sq^tember  26th, 

2470.  Archer  Farr,  of  Dunstable, 
imnd.  receptable  for  tooth  powder, 
ana  for  conveying  the  aame  from 
such  receptable  to  the  toothbmsh, 
so  as  to  economise  the  use  of  the 
powder,  and  to  prevent  the  escape  of 
the  perfume  with  which  it  may  be 
scented.— iS^/an6«r  27M. 

2484.  Cyrus  Price,  of  Wolverhampton, 
impts.  in  locks  and  latches. 

2486.  Maurice  Nopitsch,  of  Paris, 
impts.  in  pencils  and  peucilouies 
having  a  moveable  lead. 

2490.  Alfred  Mosley  Bennett,  of  Oak- 
field  Gateacre,  near  Liveqiool,  impts. 
in  apparatus  for  ascertaining  spedfie 
gravities  and  the  bulk  of  solids,  and 
also  for  other  similar  uses. 

2492.  Charles  Edmund  Davis,  of  Bath, 
impts.  in  cisterns  or  cliambers  for 
the  steeping  of  grain  in  the  manu- 
facture of  malt;  which  improvements 
are  also  applicable  to  other  chambers 
or  enclosures. 

2494.  Isaac  Smith  and  William  Fother- 
^Ul  Batho,  of  Birmingham,  impts. 
m  apparatus  for  heating,  evaporating, 
and  cooling  liquids. 

2496.  William  Edward  Newton,  of 
Chanoery-lane,  impts.  in  shoeing 
horses, — a  communication. 

2498.  Richard  Archibald  Brooman^  of 
Fleet-street,  impts.  iu  sewing  ma- 
chines,—a  eommuuication. 

The  above  bear  date  September  23/A. 

2500.  Johann  Heinrich  Pinckvoss,  of 
Mark-lane,  impts.  in  the  constrac- 
tion  of  casks  to  be  used  more  es- 
peciaUjr  for  the  transport  of  oiK 
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2502.  William  Edward  Gedge,  of  \yc^ 
lingion-street,  impts.  in  steam  en- 
giaet, — a  communication. 

2504.  George  Davies,  of  Serle-street, 
impd.  reclining  chair^  —a  communi- 
cation. 

2506.  John  de  Weweime  and  Alex- 
andre Verscbaffelt,  of  Ghent,  impts. 
in  dyeing. 

The  above  bear  date  September  29//i. 

2510.  John  Witherden  Hurst,  of  Dept- 
ford,  impts.  in  life  rafts. 

2511.  Joseph  Edward  Townshend,  of 
Curtain-road,  Sboreditch,  impd.  ven* 
tilating  spring  mattress. 

2512.  Edward  Linder,  of  Old  Broad- 
street,  impts.  in  breech-loading  guns 
and  in  projectiles  and  cartridges. 

2514.  Robert  Wilhicy,  of  Penworthain 
Priory,  Lancashire,  impts.  in  ma- 
chinery or  apparatus  for  preparing 
and  supplying  food  for  cattle. 

2516.  John  William  Moore  Miller,  of 
Southsea,  imud.  process  for  prepar- 
ing skins  ana  hides  or  leather  so  as 
to  render  such  substances  waterproof 
and  more  durable  than  heretofore. 

'2518.  Samuel  Faulkner,  of  Blackley, 
impts.  in  apparatus  for  grinding 
cards  for  carding  engines. 

The  above  bear  date  September  30th, 

2522.  James  William  Tyler,  of  Abiu^- 
don-street,  Westminster,  impts.  m 
the  means  employed  for  fixing  sheet 
metal  for  rooting  and  other  purposes. 

2524.  David  Greig  and  Robert  Burton, 
of  Leeds,  impts.  in  travelling  cranes. 

2526.  Henry  Gilbert  James,  of  Bristol, 
impts.  in  railway  signals. 

2528.  Silas  Coveli  Salisbury,  of  New 
York,  impts.  in  blast  furnaces. 

The  above  bear  date  October  2nd, 

2530.  Henri  Adrien  Bonneville,  of 
Paris,  impts.  in  the  construction  of 
submarine  telegraph  cables, — a  com- 
munication. 

2532.  William  Robert  Lake,  of  South- 
ampton-buildings, impd.  sewing  ma- 
chine,— a  communication. 

2534.  Charles  James  Tinker,  of  Ponte- 
fract,  Yorkshire,  impts.  in  the  manu- 
facture uf  lozenges,  cakes,  and  other 
similar  articles  from  plastic  sub- 
stances. 

2536.  Richard  Archibald  Brooman^  of 


Fleet-street,  impts.  \\\  preparing  red 
and  violet  coloring  matters  for  dye- 
ing and  printing  silk,  wool,  cotton, 
and  other  textile  vegetable  and  mi- 
neral substance^i, — ^a  communication. 

2537.  William  Edward  Newton,  of 
Chancery-lane,  impts.  in  pnetimatic 
ways  for  the  transmission  of  letters, 
merchandize,  and  passengers,  —  a 
communication. 

25J8.  William  Edward  Newton,  of 
Chancery-lane,  impt.  in  machinery 
for  spinning,  twisting,  daubling,  and 
winding  yarns,  or  threads,— a  com- 
munication. 

2540.  Enoch  Farr  and  William  Tarr, 
both  of  Chorlton-upon-Medlock, 
Manchester,  and  Isaac  Gregory, 
F.R.G.S.,  of  Manchester,  impts.  in 
pianofortes. 
The  above  bear  date  October  3rd, 

2541.  Frederick  Tolhausen,  of  Paris, 
impts.  in  musical  reed  instruments 
of  the  harmonium  class,  said  impts. 
also  forming  in  combination  a  small 
instrument  of  a  novel  construction, 
— a  communication. 

2542.  Joseph  Jones  and  Frederick 
James,  of  Birmingham,  impts.  in 
cartridges  for  breech-loading  fire- 
arms. 

2514.  Allan  Craig,  of  Mold,  Flmtshire, 
impts.  in  apparatus  for  extracting 
oil  from  coal  shale  and  other  mi- 
nerals. 

2546.  Edwin  WilUam  De  Rusett,  of 
Lewisham,  and  Richard  Farrell  Dale, 
of  Shoe-lane,  impts.  in  ships'  water 
closets. 

2548.  John  Dodge,  of  Manchester, 
impts.  in  file-cutting  machines. 

2549.  James  Webster,  of  Birmingham, 
impts.  in  gas  meters. 

The  above  bear  date  October  4th, 

2552.  Hesketh  Hughes,  of  Homerton, 
impts.  in  machinery  for  shaping  metal 
and  other  substances. 

2554.  John  Charles  Stoviu,  of  White- 
head's-grove,  Chelsea,  impts.  in 
cleaning  cotton  seed,— a  communi- 
cation. 

2556.  Edward  Marsland  and  Peter 
Williams,  of  Manchester,  impts.  in 
instruments  for  punching  or  per- 
forating leather  and  other  materials. 

2558.  Robert    Morson,    of    Queen- 
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square,  Bloomsbury,  impta.  in  treat- 
ing meat,  and  in  obtaining  products 
therefrom. 
2560.  Hector  Auguste  Dufren^,  o^ 
Paris,  apparatus  for  raising  weights 
by  means  of  the  feet  or  hands,— a 
communication. 

2562.  Benjamin  Johnson,  of  Church- 
street,  Camberwell-green,  impts.  in 
pianofortes. 

2563.  Robert  William  Fraser,  of  Edin- 
burgh, impts.  in  the  propelling  and 
steering  of  steam  ships  or  other  ves- 
sels, and  in  the  machinery  or  apparatus 
employed  therefor. 

The  above  bear  date  October  5th, 

2564.  John  Holliday,  of  Huddersfield, 
impts.  in  preparing  violet,  blue,  and 
rea  colouring  matters. 

2565.  Louis  Rollier  Whitehead,  of  Bir- 
mingham, impd.  date  and  other  indi- 
cator, together  with  an  impd.  method 
of  arranging  the  date  papers  thereon. 

2566.  Charles  Fitz  Gerald,  of  the 
Langham  Hotel,  London,  imiUs. 
in  fasteners  for  doors. 

2568.  Henry  Francis  Smith,  of  Man- 
chester, impd.  composition  or  mate- 
rial to  be  employed  in  waterproofing 
or  rendering  woven  fabrics  imper- 
vious to  moisture. 

25/0.  Frederick  William  Gardiner,  of 
Leicester,  im])ts.  in  apparatus  for 
laying  telegraphic  cables  in  deep 
waters. 

2572.  Louis  Alexandre  Isidore  Dau- 
mesnil,  of  Paris,  mechanical  pro- 
pelUng  screw  toy. 

2575.  William  Arena  Martin,  of  Can- 
non-street, impts.  in  apparatus  for 
signalling  by  means  of  combined 
whistles. 

25/6.  William  Dakin  Grimshaw,  of 
Birmingham,  impts.  in  capstans. 

2578.  John  Cunningham,  of  Liverpool, 
impts.  in  the  construction  of  fire- 
proof floors  for  buildings. 

25/9.  Chauncey  Orrin  Crosby,  of  New 
Haven,  impts.  in  ruffles  or  frills  com- 
posed of  strips  of  fabrics,  and  in  the 
machinery  or  apparatus  employed  for 
their  manufacture. 

The  above  bear  date  October  6th. 

2582.  James  Roddy,  of  Liverpool, 
impd.  washing  or  cleansing  liquor 
or  solution. 


2583.  James  Priestly,  William  Wfait- 
worth,  and  John  Sutcliffe,  of  Sowerby- 
bridge,  near  Halifax,  impts.  in  appa- 
ratus for  grinding  corn,  seeds,  and 
minerals. 

2584.  Charles  Hanson  Mellor,  of  Old- 
ham, impts.  in  telegraphic  eommu< 
nication  for  the  purpose  of  indicating 
danger. 

2586.  John  Hancock,  of  Nottingham, 
impts.  in  signals  for  railway  trains. 

2583.  Joseph  Kirby,  of  Preston,  impts. 
in  "pirn"  winding  machines  for 
winding  fla.T,  cotton,  and  other 
fibrous  mateterials. 

2589.  Thomas  Matthew  Gisbome,  of 
Lymington,  impts.  in  the  means 
employed  for  cleansing  the  bottoms 
of  ships  or  vessels. 

2590.  Tomlin  Campbell,  of  Jamaica, 
impti.  in  evaporating  and  distilling 
liquids,  and  in  the  apparatus  em- 
ployed therein. 

2591.  William  Harris,  of  Wimbledon, 
impts.  in  tanning  or  treating  hides, 
applicable  for  machine  bands  and 
other  purposes. 

2592.  Jacob  Bay  net  Thompson,  of 
Rothwell-strect,  Regent's  Park-road, 
impts.  in  coating  iron  and  steel  with 
gold,  silver,  platinum,  or  copper. 

2594.  Julius  Homm,  of  the  Grove, 
Cambervvell,  impts.  in  constructing 
fire-proof  floors  and  ceilings. 

The  above  bear  date  October  7th. 

2596.  Peter  Todd  and  Joseph  Holding, 
of  Wheelton,  near  Chorley,  impts. 
in  looms  for  weaving. 

2598.  John  Robertson,  of  Langham- 
chambers,  Portland  -  place,  impd. 
colour  slide  and  case  for  the  use  of 
artists  and  painters. 

2600.  William  Edward  Gedge.  of  Wel- 
lington-street, Strand,  impd.  ma- 
chinery or  apparatus  for  obtaining 
motive  power  by  expansion  of  air,^ 
a  communication. 

The  above  bear  date  October  9th, 

2602.  William  Cooke,  of  Park-Iionse, 
St.  James's,  impts.  in  apparatus  for 
the  regulation  of  the  up  and  dawn 
currents  of  air,  and  for  the  prevention 
and  cure  of  smoky  chimneys. 

2603.  William  Cooke,  of  Park  House, 
St.  James's,  impts.  in  window  fittings. 

2604.  John  Sturgeon,  of  Burley,  near 
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Leeds,  impd.  mode  of  generating 
steam. 

2605.  Francois  ThierryHubert,of  Dept- 
ford,  iinpts.  in  submarine  electric 
telegraph  cables,  and  in  ap))aratus 
connected  therewith. 

2608.  William  Ddward  Gedge,  of  Wel- 
lington-street, impts.  in  the  con- 
struction of  billiard  tables  and  impd. 
apparatus  for  ascertaining  the  dc^^ree 
of  elasticity  of  the  cushions  and  the 
strength  of  the  cloth, — a  communi- 
cation. 

2610.  John  Henry  Johnson,  of  Lin- 
coln's-iun-fields,  impts.  in  the  con- 
struction of  steam  generators,  ap- 
plicable also  to  the  constructiou  of 
condensers,  the  heating  of  water 
generally,  and  to  the  warming  of 
buildings,  —a  communication. 

2611.  Mark  Walker,  of  MansBeld. 
Nottinghamshire,  impts.  in  flyers 
used  in  doubling  machines. 

2612.  John  Fletcher  Wiles,  of  Upper 
Clapton,  impts.  in  submarine  tele- 
graphy. 

2613.  Arthur  Nicholls,  of  Barnsbury- 
row,  Islington,  iuipt^.  in  rules  for 
measuring,  and  in  other  instruments 
or  articles  requiring  to  he  adjusted  or 
disposed  at  various  angles. 

2614.  Richard  Abell,  of  Cambridge- 
terrace,  Pimlico,  impts.  in  trapping 
and  ventilating  sewers. 

2615.  John  Josejdi  Parkcs,  of  London- 
street,  Paddington,  impts.  in  the 
manufacture  of  railway  station  and 
other  gas  lamps. 

2616.  Daniel  Gallafent,  of  Stepney, 
impts.  in  paraffin  lamps. 

The  above  bear  date  October  lOth, 

2617.  Thomas   Warburton,  of  Stone- 


dough,  Lancashire,  impts.  in  breaks 
for  carts,  waggons,  and  other  vehicles. 

2618.  Frederic  Pelham  Warren,  of 
Cosham,  impts.  in  bolts,  rivets,  and 
the  like  fastenings  for  connecting 
together  pieces  of  metal  and  other 
material. 

2619.  James  Crutohett,  of  Stroud, 
impts.  in  the  manufacture  of  bands, 
belts,  or  straps  for  harness,  for 
driving  machinery,  or  for  other 
purposes. 

2620.  James  Crutchett,  of  Stroud, 
impts.  in  the  manufacture  of  gas. 

2621.  Michael  Henry,  of  Fleet-street, 
impts.  in  railway  carriages  and  loco- 
motives,— a  communication. 

2622.  William  Edward  Gedge,  of  South- 
ampton-buildings, impts.  iu  double 
or  single  action  pumps, — a  commu- 
nication. 

2623.  Thomas  Du  Boulay,  of  Sandgate, 
impts.  in  carriages  propelled  by 
manual  ])ower. 

2624.  Denison  Chauncey  Pierce,  of 
America-square,  im])ts.  in  the  per- 
manent way  of  railways. 

The  above  bear  date  October  Wth, 

2628.  Jasper  Ilcnry  Selwyn,  of  Grass- 
mere,  Westmoreland,  impts.  in  car- 
tridges for  certain  kinds  of  breech- 
loading  fire-arnis. 

2629.  Robert  Longdon,  of  Ashbourne, 
Derbyshire,  impts.  iu  hurdles  for 
fencing  or  dividing  grass  and  other 
lands,  and  for  other  like  purposes. 

2631 .  JamcsBroughton Edge  and  Enoch 
Hird,  of  Bolton,  impts.  in  machinery 
or  apparatus  for  twisting  or  doubling 
cotton  or  other  yarns. 

The  above  bear  date  October  I2th, 


1865. 


1168.  F.  D.  P.  J.  Cabasson. 
1174.  W.  H.  Smith. 

1178.  H.  W.  Wood. 

1179.  Samuel  Harrey. 

1181.  J.  F.  Feltham. 

1182.  K.  A.  Brooman. 

1184.  A.  Grainger  and  C.  M.  Girdler. 
1 188.  Edward  Moore. 
1190.  Edward  McNally. 


1191.  Julian  Bernard. 

1193.  K.  Ferrie,  J.  Murray,  &  A.Wilson. 

1195.  A.  Wyllie  and  J.  M.  Gray. 

1197.  L.  W.  Broadwell. 

1198.  Thomas  White. 

1200.  G.  P.  Dodge. 

1201.  William  Clark. 

1202.  P.  A.  le  Comte  do  Fontainemoreau. 
1208.  William  Lcatham. 
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1206. 
1208. 
1210. 
1213. 
1215. 
1216. 
1224. 
1227. 
1229. 
12.80. 
1231. 
1232. 
1234. 
1238. 
1239. 
1243. 
1244. 
1245. 
1247. 
1248. 
1249. 
1260. 
1251. 
1252. 

1264. 
1255. 
1257. 
1260. 
1261. 

1262. 
1270. 
1273. 
1274. 
1275. 
1277. 
1278. 
1283. 
1281. 
1287. 
1288. 
1290. 

1291. 
J294. 
1297. 
1298. 
1299. 
13C0. 
1303. 
1304. 
1305. 
1307. 


D.  Y.  Stewart.  1309. 
Heni-y  Bessemer.  1311. 
C.  E.  Herj«t.  1312. 
J.  C.  Davis.  1313. 
M.  W.  Riithven.  1314. 
W.E.Wiley.  1315. 
Rest  Fciiiier.  I316. 
Francis  Wise.  1317. 
Thomas  AUcock.  1321. 
C.  W.  Siemens.  1322. 
Jules  Catillon.  1326. 
J.  B.  Lavauchy.  1327. 

E.  T.  Read  and  J.  B.  Fyfe.  I328. 
T.  W.  Roe.  1329. 
William  Clark.  1333. 
Gustave  Josse.  I335. 
E.  G.  8mith  I340 
W.  F.Stanley.  I34I. 
George  Redrup.  1342. 
Frederick  Caldwell.  I343! 
Josiah  Hampton.  1344. 
William  Roberts.  1345. 
John  Lilley.  I346. 
A.    Mackie,   H.    Garside,  and  J.    1348. 

Salmon.  1349. 

George  Peel,  jun.  I355. 

William  Henderson.  I357. 

T.  J.  Mayall.  136I. 

Joseph  Mitchell.  1362. 
J.  Wadswortli,  II.  Dubset,  and  J.    1363. 

McMurdo.  1370. 

James  McGlashan.  1381. 

James  Buchanan.  1383. 

John  Casey.  1386. 

J.  H.  Jolmson.  1390. 

R.  B.  CooUy.  1403. 

Patrick  Welch.  1417. 

J.  C.  C.  Halkelt.  1421. 

T.  J.  :Mavall.  1434. 
Gcoige  Hartley.                         '        1440. 

William  Jackson.  1465. 

C.  S.  Baker.  1466. 
S.  L.  Fuller,  A.   Fuller,  and   C.    1507. 

Martin.  1514. 

Daniel  Adamson.  1517. 

H.  W.  Hart.  1544. 

John  Forbes.  1653. 

James  Melvin,  1698. 

P.  Bi-ush  and  R.  Irvine.  1718. 

J.  J.  R{?v}-.  2044. 
S.  Pokutynski  and  M.  Mycielski.      2286. 

Jan.es  Goodwin.  2289. 

J.  II.  Johnson.  2337. 
William  Jamicson. 


T.  J.  MavaU. 

G.  MountYord  and  E.  Worrall. 

D.  Ellis  and  M.  HUlas. 
Alexander  Parkea.   -, 

E.  L.  Girard. 
Emile  Cordonnier. 

T.  Smith  and  H.  James. 

James  Hesford. 

Richard  Winder. 

W.  Chubb  and  S.  Vry. 

John  Eddy. 

Thomas  Davis. 

Thomas  Craig. 

T.  Parkinson  and  W.  Scodirniss. 

H.  J.  Burt. 

William  Clark. 

George  Ennis. 

W.  Deakin  and  J.  B.  JobnsoD. 

C.  J.  Appleby. 

G.  Elliott  QxA  8.  B.  Coxon. 

R.  and  H.  Harrild. 

Henry  Besley. 

John  Daugtish. 

H.  A.  Bonneville. 

H.  A.  Bonneville. 

P.  C.  Lafont. 

Richard  Lcddicoat. 

George  Walton. 

And^  Chavanne. 

C.  O.  Crosby. 

W.  R.  Williams. 

G.  H.  Brooks. 

Thomas  Marsden. 

William  Davey. 

C.  Varley  and  S.  A.  Varlcy. 

A.  G.  Bigoric. 

T.  Calvert  and  D.  Montgomery. 

H.  A.  Bonneville. 

J.  H.  Johnson. 

H.  E.  Newton. 

Heniy  Tipper. 

William  Little. 

William  Clark. 

W.  E.  Newton. 

Thomas  Pritchard. 

James  Kennedy. 

James  Hawortn. 

T.  L.  Jowett. 

J.  K.  Famwortb. 

W.  PoUock  and  J.  Stob». 

James  Pilkington. 

Thomas  Nichokon. 

W.  J.  Murphy. 


*«*  lor  the  full  titles  of  these  rataits,  the  reader  is  reftrred  to  the  correspdtiifS 
numbers  in  the  List  of  Grants  of  Frcvisional  Specifications. 
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